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ture, and of the Hichland Society of Scotland, accompanied 4 25 
Mr. Elkington,-on-a-furvey.through-thoſt/ counties'of England,  _ 
where he wis exccuting' the moſt centarkable drainages at tat 5 
time (in ſummer 1596). for the purpoſe. of acquiring a knew 
ledge of bis am and having thus had an opportunity of ſeeing 3 
che operation carried on in all ie Rages, he hopes the fol- 8 
lowing pages, will be found to contain the fulleſt and moſt cor- | 
rect narrative of that uſeful diſcovery, hitherto laid before the 
ſouthern part of this iſland have been already ſomuch improved. · 
When the writer has ventured to propoſe any thing new, or 2 
that does not come within the bounds of Mr. Elxington's prac- 5 
tice, he has done ſo, not with à view of recommending HIS 
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. Reports of chile! counties in Eighnd, 
where theſe advantages are taken notice of; and from other 
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8 | quifition on the narure of ſprings,” a phyficul inquiry into the 
1 cauſe and formation of bogs,” or into d chemical examination 
Wd Fx of the qualities of ſoil :——Thefs are reſearches that come not 
af | within the limits of his. knowledge; alkhough"in ſome - degree 
b | connected with the ſubject. He will content himſelf with 
briefly ſtating facts, ſo far as tina the principles of the 
art, and will endeavour to convey its meaning in the beſt lan- 
guage he can, ſo far as the nature of the- ſubject will admit. 
Where he has uſed: provincial words, which-are almoſt unavoid- 
able in a georgical treatiſe of this kind, he has done ſo, be- 
cauſe they are the terms: of expreſſion commonly applied; but 
he has alſo added ſuch en will render their 1 ite | 
generally underſtood. 
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BEING aware, FOR: | Abbe the help of explanatory ſketches; 
it would have been impoſſible to. convey. a juſt idea of the na- 
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ture and principles upon which the ſyſtem is founded; he has 
therefore given ſuch Plans of the various fituations, and Sections 
repreſenting the inclination of thoſe internal ſtrata, that produce 
ſprings and wetneſs in ground, as he hopes will be uſeful in fa- 
cilitating the acquirement of that W The origin f 
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. — datngs 5 3 
immaterial: in itſelf may ſerve ad a proof of the circumſtances 
chat firſt led Mr. e ee f the art. 
bas 4321502 ao haz brof aldewonoHh z8dl1 Yo N 92 
. of: bogs and other wet eee 
ſprings; he has confined tue fubje@-of this-Repore, more chan to 
chat of ſoils chat are injured only by rain water ſtagnating on 
| the ſurface; the former being a branch of the ſyſtem. that has 
e ee hits ieee or atterided to, and as the latter is a 
6 * — underſtood, and not ſo much che ob- 
Mr. Ell W practice. . nom A. . a” bodzom | BG; 
iso ven 3080998, Lig, ati 200i fg 5 £418. 1970 digg iis 
"Tux: mode, however; el draining dome foils) the wetneſs of 
which does not proceed from continual ſprings, and where. che 
auger is ſeldom applied, he has endeavoured to point out in a 
manner whereby it may be accompliſhed by means of much 
| leſs cutting and expence than what has formerly been practiſed-· 
In the Appendix he has offered hints which, he hopes, may be 
uſeful in directing t the further improvement of bogs, &c. after 
being drained ; and alſo obſervations on the different modes of 
Hollow and ſurface draining i in general, as more eſpecially r 
tiſed in the eaſtern counties of England. | 
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3 the Board of Agricutare,. &e. and to | the Public, this 
\ Treatiſe is humbly offered, with a view to facilitate the acquiſi- 
$2 tion of this uſeful art ; and if, through its means, a deſire to 
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ful exerciſe the actiye powers, of man „ By, much che greateſt 


part of this iſland, both with e and climare, is: very 
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+ called forth 


be fro... meed. - ee gricukural purſuits are, of all others, 
the moſt conduc ci Ive | to health und vigour.” The ſtudy or theory | 
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favourable to agriculture, and — of much improvement, 
the means of which are almoſt every where at hand. It is not 


the nnn ROY THO M08 general im- 
provements connect wick ajgricul ulture; but to explain and de- 
ſeribe that branch of it alone which may not only be reckoned 
the moſt important, but one upon che practice of which moſt 
of the others, in certain fituations, depend. It is ſurprifing 
that ſo. few attempts have been made to reclaim and improve 
ſome of the many extenſive tracts of FET-BOGOr: LAND that are 
every where to be met with oth country; which, in the 
language of a late writer , are at preſent; a reproach to the 
age, a diſgrace to the country, and a nuiſance to the ocgu- 
piers f.“ In point of local advantages, land of this deſcription 


has a preference to every other kind of waſte ground, by being 


more productive when improved, and often lying in ſituations 
more ſheltered and acceſſible to improvement, than many parts 
of barren * which, akbough dry, are in other reſpecs leſs _ 


th. 8 1 "Wy" Mc — — „ ** — AC. di. a dd... 
— E | 6 FF ˙ - n Er 
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— on Water Meadows: OHA. - A "a 


+ In at addreſs by the Preſident to the Board of Agriculture, on the cultivation 
and improvement of the waſte lands of Great Britain, printed in December 1795, 
de ſays, * A conſiderable proportion of the waſtes of Great Britain conſiſts of 
lands of a wet and boggy nature, which it has been yet ſuppoſed was the moſt dif- 
ficult to improve and cultivate. Fortunately, however, diſcoveries have been made 
in the art of draining ſuch bogs, by Mr. Joſeph Elkington, a farmer of the county 
of Wernich, a; rites os eee e tia” a matter of much. leſs 


Gfficulty or expence than formerly.” 
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Seen e — — 
improvement of thoſe, as well as of every other ſpecies of wet 
land. It is in every reſpe& the moſt eſſential method hy which 
their improvement or cultivation can be accompliſhed; and, 
when executed with judgment,” che advuntatzes derived from it 
are not only immediate, but ſure and permanent. If land be 
in tillage, and remain wet, every manure that can be applied 
10 it loſes its effect, and fails to produce: fo abundant 2 crop us 
a much leſs quantity would yield when the land is dry. If in 
paſture, the graſs it produces is of a ccarſe unhealthy nature, fit - 
neither for feeding of ſtock, nor for being converted into hay. 
In ſheep walks, the bad effects of wetneſs are often ſeverely 
ſelt. The rot, chat deſtructive malady among ſheep, chiefly 
proceeds from the nature of the herbage which too much noxi- 
ous moiſture produces ; and as it is a diſeaſe hitherto deemed 
incurable, it can only be RED wy means of RAY 
Taz effects of 3 on the e alſo conſiderable. 
In hot weather, the exhalations that ariſe from large tracts of 
moſs and marſhy ground, muſt increaſe. the humidity of the 
climate, and render it unſalubrious to the inhabitants, as well 
as injurious both to animal and vegetable life; hence, in ſuch 
ſituations, animals are unhealthy, and every kind of grain is 
longer in coming to maturity, its harveſt precarious, and the 
quality of its produce inferior, occafioned by the dampneſs of 
the ſoil, and impurity of the atmolphene: | | 
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Un reaſon for introduoin uoing the ſubject of this chapter has 
been ſtated in the preface. It may mum add, that the 
annexed” plan was taken 0X. 7#8 SPOT; in preſence of Mr. El 
kington, for the purpoſe of aſcertaining the nature of . 
Sinal diſcovery, and the explanation and information relating to 575 ve 
it having deen alſo received from Mr. Elk ington THERE, and 
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_ | 6 + APPROVED MODE OF DRAINING LAND. | 
= ul Bey 
4 1 TY" * 
= | e 6 refpe@tability in — the vera- _ 
= City of 1t may be-depenged on.) In, In the e yoar 11963, Mr. Elking= . 
= - | rom was bet by: is S dd ply e wit ene, ERC 
U b 2 743 : ; p 
=  thorp, in the pariſh of Stretton-pponi Dunſinore, and county'of 
* 
1 . 
= Warwick. The ſoil of this farm was very poor, and ere 
we. places ſo extremely wet , that” i bad been the cauſe of rotting | 
11 un f 
1 ſeveral hundred ſheep, which was the firſt means that deter- 
3 


mined him, if poſſible, to drain it, which 0 began to do in 
1764. The field in which he began was of a wet clay ſoil, ren | 
dered almeſt;a ſwamp: (and, indeed, in ſomé places, 3 
30G), by the ſprings iſſuing from a bank of gravel and ſand 1 
joining it, and overflowing the ſurface of the clay in the an- 
ner deſcribed in the annexed plan, Which is a true repreſenta- 
tion of it. In order to drain chis field, he cut a trench about | 
four or five feet deep, a little below the upper fide of the bog, 
or where the wetneſs began to make its appearance; and after 
_ proceeding with it ſo far in this direction, and at this depth, he 
found it did not reach TA M Boοr OF\SUBJACENT WATER, from 
whence the evil procteded. On diſcovering this, Mr. Elking- 
ton was at a loſs how to proceed. At this time, while, he was 
conſidering what was next to be done, one of his ſervants acci- 
_ dentally came to the field where the drain was making, with an 
iron crow: or bar, which the farmers in that country-uſe in .mak- 
ing holes for fixing their ſheep hurdles. Mr. Elkington having 
a ſuſpicion that his drain was not deep enough, and a deſire to 
know what Kind of ſtrata lay under the bottom of it, took the 
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preciſion, judge where to find water am where to trace che 
courſe of ſprings that make no appearance on the ſurface of che 
round. The, rüles on Shich he uct, with regard to theſe dif 
coveries; will be after wurds explained an treating of che uture 
of wet ground cauſed byiſpringes d dr Are be n 1,2 Þ 
r ot. St wood ner homer. r Fil $225 Dove 
 Lasrix/\Withit theſe few years\paſt; ines we PR 
been ſo widely extended, an- fe generally ſuoceſsful, he has 
drained in various” parti of England, particularly in eee 
land counties, mamy thouſandꝭ acres of land: which; from being 
originally of little or no value, is now as productive as any in 
the kingdom, capable of producing the moſt valuable kitidb of 
grain, or of the beſt and healthieſt ſpecies of 5 


--SoMs have erroneo eden idea that Mr EKiag- 
ton's ſole ſkill lies in applying the auger for che V r 
$PRINGS, without attaching any merit to his method of com- 
ducting the drains! The aceidental cireumſtanee above ſtated 
gave him the firſt notion of uſing an auger, and directed His 
attention to the practice of draining, in the courſe of which 
he has made various uſeful diſcoveries, which are herein aſter- 
warde more fully exphined; It will be ſuffeient here to re- 
mark, that draining, according ts his" principles, depends up- 
on three points , Upon finding out the u RTO, of 

cauſe of the miſchief; without which nothing effectual can be 
done. 24, Go taking the level of chat ſpring, and acer. 


| ABFROFED mon or n % "LAND. — 9 
taining 17s SVBTERRANEOUS\BEARINGS, . meaſure never practiſed 


raved from it; for, if the drain is cut a yard beyond 2 u TVE 

OF THE SPRING, you can never reach the water that iſſues from: 
it, and, by aſcertaining that line: by means of levelling, ing, you 
can cut off the ſpring effectually, and conſequently drain the 


in which this is done will be afterwards deſcribed. And; Zaly, 


By making uſe of the auger to reach or 24 the ſpring, when 


the n of the drain is not ſufficient for W 


25 OP to the ufe of the auger, Abet here is every” 
reaſon to believe Mr. Elkington was led to employ that in- 
ſtrument from the accidental- circumſtance ſtated above, and 
did not derive it from · any other channel; yet there is no doubt 
that others have hit upon the. ſame idea, without being in- 
debted / for it to him. It is ſaid, that in attempting to diſcover 
mines by means of an auger, ſprings have been tapped, and 
the adjacent wet ground thereby drained, either by letting the 
water down, or giving it vent to the ſurface. The- auger has 
alſo been made uſe of in bringing water into wells, by boring 
in the bottom of them, to ſave the expence of digging, eſpe- 
_ cially in Italy, where it is probable that the practice is very an- 
cient. But, THAT 1T HAS BEEN USED IN DRAINING LAND BEFOR# 


Mx. ELXINGTON- MADE THAT DISGOVERY,. NO ONE HAS VENTURED* 


TO: ASSERT. 
B. 
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land in the cheapeſt and / moſt eligible manner. The manner 
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_In Dr. Nugent's Travels through Germany, printed anno 1768 
(of which an extract will be found in Chapter V.), there is an 
account of à mode of draining land, on principles in forme 
reſpects of a ſimilar nature, not indeed by the uſe of the au- 
ger, but by making pits. And, in a publication by Dr. James 
Anderſon, entitled Eſſays on Agriculture and Rural Affairs.“ 
printed anno 177 5, after deſcribing a mode of tapping the 
Doctor had adopted, by ſinking ſmall pits, he adds, I have 
often imagined that the expence of digging theſe pits might 
be ſaved, by boring a hole through this ſolid ſtratum of clay, 


with a wimble made on purpoſe ; but, as I have never expe- 


rienced this, I cannot ſay whether it would anſwer the deſired 
end exactly.“ 

Ms. ELxING TON, however, made uſe of the auger prior to 
the date of theſe publications, or to any hint he could poſſibly 
derive from any publication in the Engliſh language, though it 


is probable that, in ſo far as regarded TAPPING OF SPRINGS FOR 


WELLS, the uſe of the auger was well known in ſome parts of 
Italy. Buffon ſtates, © That, in the city of Modena, and four 
miles round, whatever part is dug, when we reach the depth of 
ſixty-three feet, and bore five feet deeper with an auger, the 
water ſprings out with ſuch force, that the well is filled in a 
very ſhort ſpace of time. This water flows continually, and 
neither diminiſhes nor increaſes by the rain or drought.” Men- 


tioning the different ſtrata that are met with to this depth, he 


; 
5 
P 
3 
; 
« 
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ARD MODE OF DRAINING L4ND,. It 


adds, Theſe ſucceſſive beds of fenny or marſhy earth and 
chalk, are always found in the fame order wherever we dig; 
and very often the zuger meets with large trunks of trees, which 


it bores through, but which give great trouble to the work- 


men; bones, coals, flint, and pieces of 'iron, are alſo found. 


Ramazzini, who relates theſe facts, &c,” Buffon: Nat. Hiſt. 
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Ocala Principle of Ma. Famed Med of Drain: L 


Yd: do gh roar 3 , 
Ir is remarkable that the be on 86-54 the 5 of 
land depends, being f ſo, great a deſideratum i in agriculture, ſhould 
have been ſo little known. or attended to, or that the practice 
| of it, according to theſe, obvious principles, ſhould have been 
fo much confined, while improvements in the other branches 
of buſbandry ] have been carried; almoſt to the higheſt poſſible 
perfection... _— ————— u NI 
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Howzvnz intricate or abſtruſe i it may Jiitherts have 1 con- 
ſidered, even by thoſe who were otherwiſe well informed in the 
theory of agriculture, of which it forms the moſt important 
branch; yet it, will appear, from, the following obſervations, to 
be founded on circumſtances the moſt plain and rational, and 
which, when reduced to practice, produce thoſe effects which a 
ſimple knowledge of the cauſe inna Paints out. 

Werds in land 33 3 two: cauſes, 3 as different, in 
theraſelyes : as the effects en they produce. 


14 APPROYED D o DRUIN vn 


Ir proceeds either from 3 ſtagnant on the ſurface, or 


from the water of {| ſprings iſſuing over, or confined under it, 
On clay ſoils, that have no natural deſcent, wetneſs is common- 
ly produced by the firſt of theſe cauſes; but, in a variety of 


ſituations, it may proceed from he latter But, 


Tun princi iples of Mr. Elkington 's:art is ſo eloſely conne ected 
with the nature of ſprings, that, without a knowledge of theſe 


andthe naſe rodiing ele 8 s Hoſt 16 prathiſ i | 


the wetneſs: previ lute s/he only alteviating 
the effect, in place of removing tlie cauſe. It will therefore be 
neceſſary, in the u place, fo fav t6 aſcertain” the nature of 
ſprings, and their connection with the formation of bogs, a as to 
enable the practical drainer more eaſily to comprehend the theo- 
retical wu of Mr. en 8 Fan. 


* 
1 15 ' f +>; 11 . 


Fnox its general externaP appearance, and by the petforations 
that have been made in it By quarries, wells, and other ſubter- 
raneous pits, the earth is known to be compoſed of various ſtra- 
ta, bich, being in their nature of oppoſite conſiftence, are di- 
ſtinguiſlled by the names of poxo0vs and TEE 7100s. Thoſe ſtra- 
ta, which, from their more open compoſition, are porous, and 
capable of receiving the rain water that falls on them, include 
rock, gravel, fand, and fuch marles as are of an abſorbent 
quality. Clay, and a certain kind of gravel having a proper 


* 


eious as clay itſelf z with ſuch rock as is of a cloſt: and compatt 


ſuch, till. in its paſſage, it meets a body of clay or other impe- 


. binding em. 
ing the Gmall ones tagethet, cen ders is. equally-clofe n bene 


nature, without any fiſſures in it, are the principal ſttata that 
moſt reſiſt the reception of water, and that are capable of re- 
taining it on their ſurface till æxhaled by the ſun, or carried off 
um are termed impervious. 
A top oo Selimgot od 25: Byrwathy ea een 4CLDETE PAT 

Ry ts originate: from rain water falling upon ſuch 
porous and abſorbent ſutfaces, and ſubſidimg downwards through 


netrable ſubſtance, which obſtructs its farther deſcent, and here, 
forming a reſervoir or conſiderable collection of water, it is 
forced either to filtrate along ſuch body, or riſe to ſome part 
of the ſurface, where it oozes out in all thoſe different appear- 
ances that are ſo frequently met with. This is evident from 
the immediate diſappearance of the rain water, as it falls, on 
ſome parts of the ground, while it remains ſtagnant on others, 
till carried off by evaporation; and from the ſtrength of ſprings 


being greater in wet than in dry ſeaſons. Hence, after in- 


ceſſant rains, they are obſerved to break out in higher ſitua- 
out, unleſs at their loweſt outlets. The ſtrength of ſprings al- 
ſo, or quantity of water which they iſſue, depends chiefly on 


the extent of high ground that receives and retains the rain, 


forming large reſervoirs, which affords them a more regular 


OE 


ſupply. Thus, bog-ſprings; ar thoſe that riſe in valleys aid fow- 

ſituations, are much ſtronger, and: have u · more regular dif 
charge; tam thoſe whieh break out on higher ground, or on che 
fides of Hills. NMioniiq. I ob tr resin na mots 3197857 
e 2d £qB89 216 28029 bas 0909772395. SOnge3ot 913 351 3ofrt 
Inn of thieſe (cauſes; chere are certainly great ſprings: 
contained in the bowels: of the earths, otherwiſe,” how: could 
the many rivers that interſect it be f upplied with ſuch vaſt- 
quantities of water as they diſcharge, the rains falling on its 
ſurface, or the dews that deſcend, not being adequate for that 
purpoſe? But, as this may be conſidered among thoſe arcana 
of nature which have not yet been ſufficiently explored, and: 
lying at too great a depth ene, it oomes not 
within. the limits of the a — 0 1318.59 


Wrru the nature and cauſes of enen that of bogs is inti- 

mately. connected; for, where ſprings breaking out in the man- 
ier above deſcribed, run over a flat ſurface of clay, and can 
not get off with ſufficient rapidity, or are not confined to a nar- 
row channel; the ſuperabundance of water muſt eauſe the diſ- 
ſolution of all the coarſe vegetables it produces, which, toge- 
ther. with part of the natural ſoil: itſelf, is- formed- into a . peat: 
earth, every year increaſing in depth; and the extent of ſuch 
bog or moraſs is according to the quantity of water, and to: 
that of the flat ground on which it is formed *, The great ob · 


— AS — —k A —_ — — mt „ 2 2 3 — — 


Max and various are the conjectures reſpecting the origin of peat bogs ; into 
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ener goss or DRAINING LAND. 


> 
jeck of Me. Elkcingron's Fdienis; clas ens deen bogs, 
by cutting off entirely the fourco of i ſprings or ſabterrane- 
ous water that cauſes the wetneſs, either by flowing over che 
ſurface, or by its being long confined under it. IF the ſprings 
have u natural outlet, the obje&-of the drain is, 46 Tower and 
enlarge it, bich, by giving the water u more free and 4 
channel, will ſooner diſchirge and draw ic eff, or will-reddcs it 
ton level fo far nnn eee ** 
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Warts the ct r 
confined ſo far below the ſurface; as to injure it by conſtant 
' moiſture, or by oening out iniperoepribly through” any final! 
pores of the upper ſvil-;- the object of che drain is, to. give 4 
more eſſectually what has before been pent up in the boſom of 
cho ſoil. The object of the auger, which in many infilnces is 
che 1 £y0 wu of che buſineſs, ic ſimply to reach or uur the 
ſpring, and to give vent to che water thus pent up, when the 
n of the drain does not reach it, chers the level of the 
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en u eld be aan * Gow to hare 
been formed at the time of the general deluge, from the huge trees that are found 
in them, and from a variety of other circumſtances that lead to that ſuppoſition ; 
but it is not ſo much the ſubject of this treatiſe. to explain their probable origin, as 
the means by which ſprings or other accumulated water may be moſt ea cut off, 
from preſerving them in their preſent aa ſtate. 
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outlet will not admit its being cut to 8 and where the 
expence of cutting ſo deep een great, 2 
eution of * difficult. N eee te. An NT FRO 
[PE ... I PIP ee SH eniad ant wt 18 RY 1h | 
Sodom ING to theſe 9 this ſyſtem of draining has: 
been attended with extraordinary conſequences in the courſe oß 
Mr. Elkington's practice, which ſhall be more fully explained in 
the after-part of this Report. By it, not only the land in the 
immediate vicinity of the drain, but alſo ſprings, wells, and wet: 
ground at a conſiderable diſtance, have been made dry, with. 
which there. was: . A e l 
| . "Io T * a} Tas 7 
As a whole 3 upon the e of the ground to be: 
drained, and the nature and inclination of the ſtrata of which 
the adjacent country is compoſed; as much knowledge as poſ- 
ſible muſt be obtained of theſe. before the proper courſe of a 
drain can be aſcertained, or any ſpecific rules given for: its di- 
rection or execution. But all theſe circumſtances will be more 
particularly explained in deſcribing; the parts oof the e 
with why. they are connected. vol, 
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Tut draining bf eneillbro Wü, tract of marſhy ground 
injured by ſprings, is a part of the ſyſtem deſerving greater at- 
tention than any other; undd is in every point of vie the moſt 
important, becauſe many extenſive tracts of ground of this-de- © 04 
ſcription! are at preſent loft" to every uſeful purpoſe to which RE 
they might be converted, from the miſtaken notion of thoſe +4 


to whom they belong, chat their nature is ſuch, as to render _ 
them ineapable of being drained.” But however impravticable t 7.8 


the drainage of ſuch bogs may appear, yer, by attention to ws = 
Mr. Elkingron's mode, che) ure ot only cafily drained, and at 1 1 

little expence, but when they are made dry, are by far the moſt = 
valuable of any. The {cauſe and formation of theſe bogs has vj . ® 
been pointed out in the preceding chapter. They may be di- 91M 
vided into two claſſes, according to their ſituation, and the dif- | 5 

ferent methods of draining them. Thoſe of the firſt claſs- are „„ 
eaſily diſtinguiſhed by the ſprings riſing out of the adjoining | „ 
higher ground, | in 4 regular line, along che upper ſide of the 1 1 
wet ſurface, which, together with the proper line of the drain, 3 | - 7 
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TE * dere delineated on the annexed plan (Claſs iſ). The ſecond 5 
75 | claſs of an 3065 * have the a of being till more | 


difficult to reclaim, although, in ſeveral reſpedts, _ are leſs ſo 
than the former. 
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4 0 


Ix theſe, the many ſprings that appear, are not conſined to F 
43 one regulay direddion along' the upper ade, but burſt out pro- » 
Bo miſcuouſly over the whole ſurface (eſpecially towards the lower 
wo , ide), forming quagminss {bay ſhake Ab ereund, and bend un- 
1 5 | der foot like a ſuſpended cloth, over which it ig dangerous far 

| the lighteſt catie 50 paſs, pd which, how themſelves at a di- 
Nance, by the verduxe of: the gra which the exdos, or ſpars 
immediately round the ſprings product Of this luziarjant 
graſs. ſheep. are remarkably. fond, and deveuzing it greedily, 
| never fail being attacked with that, incurable. diſeaſe, che rot. 
| This is mentioned the more particularly, nat eply as a ſufficient 
motive to recommend their drainage in ſheep walks, but (as bas 
already been noticed) being. one of the prineipel cause chat 1 
firſt induced Mr. Elkington to attempt the drainage of a ſirollan ; 
bog, in which he fortunately made that diſcoyery which. was 
the baſis of his future practice. Under the peat earth, that fon 8" 


* . 
Op ty . 
* 4 


oof -1 
r by 
- * 1 


a 4 


— — | — os — 


— 
- - . 
- 


— 
- 
* 
— Man” 
— 


— 


— 


- ma 
E. - 


— — 


* 
Yor ad 


— — I 


— 


— — 2 ˙ — 


— 


n "IE 
— 


80 called in contradiſtinQion to male grounds chat are wet and bogey, by re- 
taining ſurface water ; and alſo to ben PLAT 3059 or moſes that do not origins 
from ſprings- | 
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S SPRING-comes neareſt to that here the vater can be diſ- 
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produced by ſtagnnnt ruin water) where there is nd ſpring, can- | 
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x38 tu & zi ni d 218 S odg Volz Klim anion 21 mags 
kr che refſſing ſiratum- immediately under the porous one | 
wee hong th ne en the ſurface below that EF 1 
level will beet. and ruſny an boch fides, an the upper ſide 7 1 
5 groumd will be found varying very little from a level 2 
all the way round: When this is the caſe, Which frequently. - 


= happens, a drain properly congucted on the one fide! of the | | 5 
hill will carry off the water tliat cauſes the Verne on both. 
800 Nan, No. 3. vic O bluow güiwe Awo Srl: eld S043 
4 _ hauezg dd: 237 ni bis ah 0) ionen Hiſt anita : 
= Wi ihe i her more to the on . fide chan <0 
x to the other, the ſprings will iſſue only at the lower fide of that £5 
= ſtratum,” conſequently the one fide af the hill will be wet; and 
: wi is a, Which — to ee which of. the ak. | 
ferent outlets that may appear on the ſurface i is the main ſpring, . 
or that from-which.theſe outlets are ſupplied ;. for, by cutting 8 
off that, the others become dry, and is, therefore one of the 
— Ld —— — ä S N 


ihr grow er immedi ore the bis or below: llten nde, unleſs 
where the water Bucks UP to, eee Dam 2 
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hi ? wa. & NOISY ene MOBS 08 aue . [ 2 
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iT i e Af; on chk ELD n 

þ = ue ſprings proceed, hey are found to break ont at. d ferent levels, | 
116 c agcording to the wetneſs of the ſeaſon, and if thoſe loweſt down 
g 0 : | © Continue running while thoſe above are dry, it is a ſure ſign 
1.8 | | that all the different outlets ane connotted! with; and proceed 
ty 9 from, che ſame ſpring. and along dhe level of this under one 
..-> SITE the line of the drain ſhould be directed, which, if properly exe- 
_ - | cuted, all choſe above will afterwards continue dry. This is 


called the MAIN SPRING, and thoſe above the overflowings of it. | 
If the drain was to be cut along the line of the uppermoſt of 

theſe outlets, and the depth of it not reaching the level of | 

| thoſe below, the overflowings would only be carried. off, the 

main ſpring ſtill continuing to flow, and injure the ground be- 

lo the bottom of the drain, having a natural vent lower. Such 

has been the common practiee hitherto of draining ground in 

this ſituation, where Mr. Elkingtow's method is not underſtood, 

and which was reckoned the moſt effectual and meſt approve 

mode. Wherever the uppermoſt ſprings made their appear- 

. a anee, there a trench was cut, T THE WET AND THE 
DRY, as it is termed, which not being ſufficiently deep to in- 

tercept the water, others of the ſame kind were cut, one below 

another, the whole way down the declivity ; and, being filled 

3 with looſe ſtones nearly to the top, each carried off a portion of 
ſurface water only 0 without ever affecting the ſpring that cauſ- 
ed the miſchief. The conſequence of ſuch drains is, that they 
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render his ſarfacs'drive: ehe they contimie to ran but "AY 
choking up, and burſting our in different parts, the ground ſoon 
becomes equally. wet, or more ſo, than before they were made. 
It is more difficult to drain this ground a ſecond time even in 
e proper manner, as the ſurface,” by means of the former 


drains, being ſo much altered from its natural appearance. the 
true ſituation of che [prings' cannot ſo eaſily” be hit on; and 
the frequent burſts'of dhe old drains increaſe Rady: 
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| 2— banks, where the ground, owing to the perpen- 
dicular fituation, or preſſure of water behind, has L ler or fal- 
len down, the drain muſt be carried higher up the declivity 
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„Tus term implies, that ſome of the water from the main ſpring finds a paſ- 
ſage through ſome opening in the UPPER so, near the ſurface, and "breaks out 
lower than the main ſpring. wb hoo . ite By 
cutting off the main ſpring, this, of courſe, NO 
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ground that has undergone no change, and where the 44.1 


_ ceive in cutting the upright trench. When the main ſpring: 
riſes in a ſteep bank a conſiderable height above the level of 


with in ſuch fituations, the bricks or ſtones with which the 


than where the water has its apparent e to the found: 


SPRING will be intercepted 3 the water in che ſlipt ſand below, 
being only LE4846zs from that above, but which is apt to de- 


88 


the brook, or place where the drain is to diſcharge itſelf, it is un- 3 8 


neceſſary to cut a deep trench, or to laꝝ a covered drain, all the 
way from the brook up to it ; for, the deſcent being too rapid, 


and, if deep cut, by croſſing veins of ſand, that are always met 


. LS ot 8 


SOUGH or conduit of the drain is laid would be undermined by. 
the rapidity of the current, which would alſo carry down a 
great quantity of the looſe: ſand ʒ but it ſhould be on- 
ly ſo far down the bank, as, by CUTTING IN Lr, the drain 
may be ſix or ſeven feet lower than the outlet of the ſpring, or 
whatever depth is neceſſary for drawing down the water to ſuch 
a level, as it may diſcharge itſelf without riſing to the ſurface, 
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or injuring the ground adjoining it. The remaining part of 

the cut down to the brook, either in a ſtraight or ſloping di- 

rection, may be left open, and need not be deep, but guarded ä 
from the cattle, and from the plough when the field is in til- 

lage. If covered, it need not be deeper than two feet; and 
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* The . trench is the drain from the outlet ha. to the croſs E LN the 
line of the ſprings. | 
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-Iritherg4 is any difficulty in aſcertaining the exact line of the 
* and chat of the croſs: Ph WHERE r bos wor 4 PEAR 
ON THE: SURFACB, or when there is no apparent outlet from 
ne to take the level, in bringing up the, leading drain for 


carrying .off the water, it can be then diſcovered hen it croſſes 


whe! proper line; and, without cutting any farther up, the croſs 


drain muſt be carried on that: level, ſo far to each fide along 


the 741. or termination of the rock or ſand containing the 
water, as the ſituation of the ground and other circumſtances 
may require. And if, in cutting the croſs drain, the line 


marked out by the ſpirit level ſhould be found in ſome places 
to be below that of the ſprings ; and if, in boring along that 
line, no water is found, then ſmall cuts muſt be made of Py 
ſame depth, from the drain up to where the ſpring. lies, as at 
the letters A in fig. I. of Plan 4.; for if the drain is cut B#z0w 


 THB/LINE or THE SPRING, all poſſibility of reaching it, even by 
the auger, is loſt, as boring can have no effect where the ſub- 


ſtrata is clay, and where. there is no UNDER water; and, if it i 


cut ABOYE'THE:LINE or THE SPRING, it will require deeper cut- 


ting and boring to reach it, as there, for the- moſt part, the 
ground riſes higher, and that part of the porous ſtrata below 
the drain may contain as much water as injure the ground, and 


2 1 3 


which may eafily paſs under. the bottom of the trench between. 


is evident, that the depth of che drain being ſo much lower 


ArPROPHD ODS or PRUNING yams. 


| 


| thei auger holes, and find vent Wise ee ads of the 


valley or bog betwint two banks be ſo narrow, that che ſtratum 
of rock or ſand containing the Springs unites within reach of 


the auger below: the clay, one trench up the middle; with au- 


ger holes, will do the buſineſs, without any croſs or branch 
rains (See Plan No. 50). Although the ſprings that injure 


ground in xhis ſituation break out of che banks all round, near- 


ly on the ſame level, yet the refervoir from whenoe they Pro- 
ceed may be hit en in the middle of the Valley, by boring 


through the ſuperincumbent body of clay chat forces the water 


to riſe and 00ze out along the upper edge of it, at its juntion 
with the higher porous ground. The drain being cut in rhe 
hollow part of the ground, and the ſpring below bored into, it 


than the natural outlet of the fprings, the preſſure ef water 
above that level (bottom of drain), will force that under the 
trench through the auger holes, -or even, for ſome | time, un- 
til the water ſubſide, it might be made to riſe higher than the 
level of its natural outlet. The conſequence -of this will be, 
that the water of the ſpring having found, by means of the 
drain and boring, a new and eaſier channel, will ſoon abandon 


its former outlets, and ceaſe e to-overflow the ground * former- 


ly lay below eit *. 
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* Ina valley belonging to Mr. Eecleſton of Scariſbrick in Lancaſhire, Mr. Elking- 
ton has executed a * remarkable nn of the above kind, The ground was a 
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m very wet e Wen it is neceſſary to 
have other cuts than thoſe that eat off the ſprings; for, al- 
une the upper ſprings, which are-the principal cauſe, be cuʒt 
off, there may be veins of ſand dr gravel lower than theſe, out 

er which it is alſo-neceflary to extract the water. Tf the ground 


i to be divided into encloſures, the open ditches may be ſo di- 


refed as to hit on theſe lower colletkions of ſubjacent water, a 
wel * 1 off any chat ar hr ſtagnate in the hollow parts 
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5 mere bay 6 t that veiher Hors nor man cold walk over it. eee fiery 


Acres, which, after the drainage, gave gol. of additional yearly rent, and the ex- 
pence of executing the drains did not much exceed that ſum. An account of this 
aunts GR OC ND, Ir 


* 


[of ee eee. and ruſhy from a cauſe that cannot be 


removed by any number of open or covered drains. This is called #408 or HOLAC 


Z4ND, and lies along che fides of brooks ar river, which, having altered their 
courſe'ſo often between the oppoſite banks, and depolitiog Gd and gravel as they 
recede from their laſt channel, the water always percolites through the ground thus 
formed to the level of its preſent courſe, keeping it ſo moiſt and-wet us to produce 
ruſhes and other aquatics ; and wherever a drain or pit is dug in ſuch ground, it 
immediately fills with water to the level of that in the river. Where the river has a 


quick deſcent, it is leſs apt to produce this effect but where its current is flow, and 


the level of its ſarface little below that of the ground on either fide, the ſoil will be 


more ſaturated with water. Any number of drains cut in any direction, can have 


no good effect while the river continues in its preſent courſe at fuch a height. The 
only remedy therefor, where it can be done at a moderate expence, is, deepening and 
- widening the bed of the river, the earth taken out of which will, at the ſame time, 
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„„ CG N Wen dene, 
the drains and flow back into them, it renders the ground equally wet as before they 8 
were made, and the cxpence e them is | laid out, to no advantage. Beſides 


being injured by the river water, ſprings, in many ftuations, iſſue from the bottom 


of the higher bank, and ooze through the oil higher than its level. The water of 
theſe can eaſily be cut off or lowered to the level of the river by a drin- In ſome 
caſes, the wetneſs proceeds entirely from ſprings, where the ſoil of the flat ground 
betwirt them and the river does not conſiſt, of loſe gravel or ſand, but of a loam or 
clay mixture. - In this caſe the water of the ſprings is reſiſted, and prevented from 

percolating through the ſail in its way to the river, and is forced to riſe to the ſur- 
face over which it flows. To drain this ground, a trench muſt. be begun at the 
lower end of it, and brought from the river along the bottom of the bank from. 
whence the ſprings iſſue. This trench ſhould be cut BzL0W THE LINE OF THE 
SPRINGS, where it can be more eaſily dons, and kept open to receive the river water 
in floods, which. would Lm Ir vp if covered z- and alſo any runs of water from the 


high grounds in time of rains, From this trench, ſhort covered drains muſt be cut 


up a little way into the bank, as repreſented. by Figure 1ſt of Plate 4th. . The bot- 
tom of theſe muſt be higher. than the level of that of, the open. cut, to prevent any 
of the water in it flowing back into them. In theſe the auger muſt be uſed 70. 245 
THE SPRINGS, if the depth of this level does not reach the ſtratum. containing the 
water. There will be no occaſion for any craſs drains betwixt the open cut. and the 
river, as all the water. that is intercepted will be carried along the bottom of the 
bank and emptieꝗ into the river at a lower level, unleſs the ground is of ſuch extent. 
that it may be divided by:croſs ditches into ſeparate encloſures. The open drain 
along the upper fide will ſerve as a diviſion betwixt the meadow and higher ground. 


'Fhis ground i is peculiarly ſituated, and its ſoil well adapted ſor watering after being | 
drained. 


- 
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APPROVED MODE OF DRAINING LAND. = ans 


Ir the land is to be encloſed; and as the line of the trench 
may ſerve as a proper diviſion of the ground, it may be made 
an open cut, if not, à covered drain; but it is firſt neceſſary to 
aſcertain which, as the depth, width, and other circumſtances 
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eee outlet here: the water collected. i in 
the drain can be diſcharged, from that atrench muſt be brought 
up to the croſs one that is to be carried along the line of the, 


ſpring; be vor mine tat een, 
3 —— n beige ET 
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- Kine heh d is e of he 8 if after 
paſſing: the clay, there is a ſtratum. of hard gravel betwixt that 
and the ſand. containing the water, it is preferable to lay the 
S0UGH there, being a more ſolid foundation for it, and either to 
perforate the gravel with the PUNCH; or open {mall pits through 
it with the ſpade; by means of which the water will flow up, 
and run as ſpeedily off, and with more ſafety, than if the 
ſough had been laid in the ſand itſelf, which would not . only 
increaſe the depth and difficulty of working it, but, in many 
caſes, the level of the orifice will not admit of the drain's being 
cut to that depth. Alo, if, in cutting the trench along the 
74 of the rock, the level of the orifice will not admit of its 
being cut ſo deep as to touch the rock, che clay or impervious 


UP 


4 
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ſtratum that lies immediately above it muſt be bored through, 
when the water will flo up through the fiſſures of the ſtone. 
and through the auger holes, into the ſough ;. but it is prefer- 
able, in caſes where the level will admit, to dig the drain- 
through the day, and ſo far into the rock as will furniſh ſtones- 
for laying | the ſough ;. and then the water will meet with leſs re- 
fiſtance, and have a freer iſſue, than if the ſtone had not been 
opened nor broke. This will increaſe the expence of cutting 
the drain, but leſſen that of quarrying: the ſtones elſewhere, 
and of carrying them to the place where the drain is made. 
Although, in the ground to be drained; there may be à ditch. 
or other old water courſe, in which it may be practicable, by 
means of boring, to 74> the ſpring, yet it is better to make a. 
new trench, in which the water of the ſpring only can have 
admittance; and where this muſt. croſs any ditch or old water. 
courſe, it muſt be ſcoured by pubdLING wich clay, ſo as not to- 
receive any ſurface water, which, by being augmented in time 
of floods, might ſoon blow up and deſtroy the ſough. | 


As the water thus obtained by means of boring may be con- 
verted to ſeveral uſeful purpoſes, as thoſe of irrigation, ſerving. 
mall mills, canals, houſes, fiſh ponds, paſture fields, . &c., cau-- 
tion is neceflary in uſing the auger, leſt the water procured in 


one part of the drain may be loſt at another, in the ſame man- 
ner in which it was found, and in the endeavouring to procure 


arraeru MODS or DRAINING LAND. 


a greater ſupply ; for, as mentioned in Chap. Vi u may, by 
. 1 Lr DOWN. FROM. 4 WET. INTO 4 DRY POROUS 
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brginging to cut the drains, the following directions will be 
mm 0% Woe em.. 4 fi 4 fig! 
—11 55 2 1 80 2 b: tit 5 fr; 
adobe We cut Saris ſoft 13 foil, it is 0 
ter to be open than covered, eſpecially where it may receive 
other water chan that collected from below, and can at the 


ſoon apt to ſink. ,owing to the ſoftneſs of the bottom, and the 
ſough may alſo be ſoon choked up. The width of a covered 
drain may be from three to four feet at top, and one and a 
half or two feet wide at bottom, thus allowing ſix or nine inches 
for each ſide ſtone, and ſix inches between for the paſſage 
of the water, forming à ſquare conduit , being alſo ſix or 
nine riches in height. The depth is regulated by the level of 
the place where the drain is to empty itſelf, and the nature of 


the ground through which it is cut. The turf ſhould be firſt 
pared off thin; and laid to one fide for after. uſe, and all the 


mould thrown out to the other. 


The moſt difficult 43 of the 
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ain ddr th This part of che drain is called the So 
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ſame time ſerve as the de of an encloſure, or diviſion betwixt 
the upland and low: grounds. Stones laid in ſuch drains are 


tte ſough or conduit is- lai wick brick; a final} aperture 


props, which are removed forwards as they proceed in Working; 


to have the ſides o the trench ee with flat bones amid; 


and which keep the ſides from falling in, and the looſe ſand 
from falling amongſt the ones with which the oodꝗuie is laid. 


muſt be left betwizt each to admit the water from the ſides of 
the drain, and the thin turfs muſt be laid above, graſs ſide down- 


wards, to ens Ti eee ee pete pn 
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TIER turfs are laid, * fide downwards, IMMEDIATELY 4BOVS- 
THE $TON8s, without any loofe ſtones above the laid ones, as the 
water is all collected from the bottem of the drain, cee 
from the fides of it and none admitted from che + 


o 
* 


Ix quick or running ſands, * 2 alſo be hid We 
tom of the drain, under the ſough, to prevent the eſe find 
from flowing up, and to render the foundation of the brick or 


ſtone more ſecure in caſe of their ſinking. 


I theſe ſands, it is alſo better to dig a little inte the ſides 
of the trench, off the line of the ſough, where the auger is to 
be uſed, and, after boring, to cover the places in the ſame 
manner as the reſt of the ſough, as the fand thrown up by the 
ſpring can thus be more eaſily taken out with the hand till it 


ſubſides and gives over running, and is likewife off the main 
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a1 eee e ae plat e e be left 


_ nncovered. till the ſand is all thrown up, and the gpenings 


Skar z but; till then, the f@nd.qauſt-be caken ont, and The ſough 
may-aftermards be:covered-up with; {afety. Above ſome of the 
auger-holes, or at any other convenient part of the drain, a 
kind of funnel may be bullt to the top of the trench, where 


5 hy at can at any time / be dooked at, to {ee if the iſſue is clear, 


8 or increaſes. When 


and if the quantity of water 


the circumference of the au e ee is not ſufficient to let up 


the quantity of water which the ſpring would otherwiſe iſſue; 
here cit. is not fur from the bottom of the trench to the ſtratum 
euntaining the water, and here there is a he .of hard gravel 
intervening, impenetrable by:theanger,; hales uſt be dug with 


the ſpade down to the ſpring, and theſe holes filled up with 


looſe ſtones, firſt putting down a round ſtake in the middle, 
hich, after che: ſtones are filled in, muſt be alravn aut, Which 
leaves an opening for the water to flow up. No apprehenſion need 
be entertained of the holes made by che auger being filled up, 
Whether che drain be open or covered, provided no other water 
is admitted; for, ſuch is often the force of the ſpring, that it 
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. wilt crow up any carth.or other: fudge that may aceidemtally-_ 
get into. it, and, it can be injured only by the admiſſion of 
great quantities: * ſurface or food water e. ren it at 
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Wren flat ſtones can be got, they are preferable to brick ; 
but there are ſeveral kinds of brick; befides the common ſort. 
invented and aſed ſolely for the Purpoſe of draining, in ſeveral - 
parts of England; where the 'expence of ſtone would become 


greater. on theſe the ad in the annexed; Plate are ſome of 


Wx ſmall drains are wanted, and when the water is to. 
be conveyed to a houſe, &c., No. 1. is commonly made uſe. 
of. Hh | | | FA ly 


Fox larger drains, No. 2. and 3. are well adapted; eſperially 
No. 3. *, lately invented by Mr. Couchman of Boſworth Tem- 


ple in Warwickſhire, and with which Mr. TOE * laid 


ſeveral drains. A 


y £ - 
* , . a 42 . d 4 a 0 * 


- 


Tuxy are laid fingle, without one reverſed under; for, when 
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Tux tax ought certainly to be taken off ſuch bricks as are uſed” in drain- 
ing only, and which cannot be applied to any other purpoſe, as thoſe- above men- 
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aba e ese the, under apgiperaſiqns 

kind of fludge; which ia. time becomes ſo encruſted. on i tu as to- 

ally, to ohſtruct che Paſſage of the water, and render the work 

uſeleſs in a fr years, In clay bottom they may be laid ſingle, 

or without any thing under; but, in ſoft ſandy bottoms, a com— 

_ .mon{building/brick/ſhould be laid under each fide, to prevent 
them from. king down, and ſhould be ſo laid as to form a, re- 

. gular areb, the better to ſupport, the preſſure above from break- 

ing them. They may be conſtrued 3 in the above "ſhape, to- 

any dimenſions a to * Apacer 'of water the drain is. 
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eee can that is thrown out of the drain ſhould, LD 


. when filled in Again, be conSderably higher, than the ſurface. of 


9 15 


$he-gropng.c on each | Gde, it muſt remain fo os for, i A year « or two, 


Ann 5 


it will i ſubſide to; the level of the ſurface” on. each ſide. What 
remains may be ſpread or laid in. ſome adjoining, hollow; for, if 
lexelled at art. the carth links down, and. the rain, by. that 


means lodging. in the hollow: and, ſubfiding downwards, mh * 
jure the fough, 2/88 
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Wine the drain is eule 2s very x wet t peat foils, the ſurface 
water, or what may ooze from the fides before coming to the 
ſpring. muſt be ſtopped here and there, and when let out to 
run through the ſough, a. rurf muſt 1 be laid ſo as to prevent any 


F fudge which i it may bring down from running through long. 
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ich it. When trees] Ffpbciallyls; kappen' to he in che cott 
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-of che flu, they mut be entirely 'oxvn##D up, othe therwiſe che 


roots will get into che Gugh, und exiting chrough the joint 
of the fon, an ane eden 6 the Fauuge of the water. 


t at mud ;n19bay git pos 908217 40 
"Whites the ee y td Uk bete be 1 rell ohr r. : 
colour, it indicates: a ſtagnation —— dhe Above cauſe, i 
amongſt planting, or from fote part c the fough having fallen 
in, which ſhould be ſpeedily er week. 1 
ſoon become equally wet as before. | | 
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LasTLY, The mouth of the drain ſhould be carefully railed | 
in, or otherwiſe - guarded, to prevenit' the cattle from trampling 
it or choking i it up, being-fond of drinking there for the fake 
of the cool water, even although there be watering Places in 
the field ; and where there is any defect of this Eind, it ſhould 


immediately be remedied. The firſt ſymptoms of the drain's 


having effect. and which ſoon appear When the ſpring is pro- 


perly TAPPED, are, that all the Sun FACE PRAINS that may have 
formerly been made, and alſo any adjacent pits, ditches, - 
places to which it may have BACKED UP, immediately de 


ary and remain fo afterwards. 


On the whole, it appears ien the foregoing obſervations, 
that this mode of draining bogs, or land injured by ſubter- 
raneous water, is by far the moſt effectual of any that has yet 
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| hes luggahed; ench than Gogh, Sound. may. be. made, cmplete- 
| Ip dry, by au, nr o AAN A,, With, which, the: par- 
ticular Place t bt drained may, hays n SPPAIGAL COMMUNICSY 
tion but which may. beſo ee n GROUND). that from 


| it: alk this: chers, derive their ſeures d and being: therefore e 


eme Canal of the whole; Xo 45; N27: ſeems the: chief 
deſideratum of the haſineſa- Of this. there: are-many infences 
in Mr. Elkington's pradhies, where, by: a few auges-holes hitting 
en tho partioulay; {pots where the LOWEST: PART on THR M40N 
Sue Ear. a confidevable extent: of: ground, with which his 
drain had ſeemingly little connection, has: boen hid: dry;. to: the 
aſtoniſhment of thoſe who have ſeen it, and nn. a ſub- 
5 conan e beet 
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Ar Odſtone Hall in Lisseſtasdhere, a very nabe in 
fiance may be ſeen. A canfiderable tract of wet marſhy ground 
of very little value, divided in the middle by a ſmall river, he 
ſo: completely drained, by making a. ſcall trench at one fide, 
and by: boring. in it, that the part of the Warſh en the oppoſite 
fide of the rivulet, which was at a very conſiderable diſtance 
from the drain, became in a ſhort time equally dry with that 
where the cut Wag made, has continued ſo ever fince, and from 
being formerly of little or no value, is now converted into ex- 


cellent Arn MEADOW, e. WITHOUT. Lans. 22 
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Ar Maddly near Neweaftle in Sthffbrdſhire, chere is d very 
conſiderable bog of ſome hundred acres, the drainage of which 
was always deemed irnpracticable, being of ſo wet and ſoft>a 
nature that no cattle couldipaſ3over any part of it, till of late, 

Mr. Efkington having obtained a "leaſe of it for a certain num- 
ber of years, has, by means of very little cutting and expence; 
6 effeQually drained it chat it may now be coſidered not only 
one of the moſt wonderful undertakingꝭ of the kind ſo ealily 
accompliſhed, but is alſo; from the other ãũmprbvements mak- 
ing on it, likely ſoon to become one of the moſt productive 
_— in that I the nee > $4332] No bad gi 
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. „ Woobarn in Bedfordlhite, 3 eee 
the drainage of two extenſive bogs belonging to his Grace the 
Duke of Bedford, in a manner attended with little expence, 
although they were formerly reckoned irreclaimableQ. 
Bx drains, too, which he has made, pits and wells at a great 
diſtance have been laid dry, and diſtant W have * | 
ed their former courſe. 


i. l : 
. 
b 4 f 


Many more inſtances of remarkable drainages of the ſame 
kind, executed by Mr. Elkington in different parts of England, 
might be mentioned but, as they are all founded on the prin+ 


ciples I have explained, and executed in the ſame manner; the 
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bowel: remwgne of y 15 $447 
15 hilly — eee 
tion is paid to the drainage of ſuch parts of their walk as are 
wet and unproducti ve, than to that of arable groumd; Athobgh 
the effects in the one caſe are equally beneficial with rhofe- in 
th- other. This neglect is often attended with confiderable 
loſs. From the nature of the herbage, which a ſuperabundance 


of moiſture produces (whether ſtagnant on the furface or long 
confined under it), proceeds that almoſt incurable malady the 
rot, to which ſo many thouſands. of valuable animals. fall a ſa- 
eriſioe. For this, draining is the moſt infillible preventative, 
and in ſueh ſituations iti is attended wich little expence, as the 
drains may. for the moſt part, be left open, with only here and 


Am, although in places where the depth of 7 8 ow does not 
zeach:the-ſpring; che auger muſt be applied; no 1 
need: be entertained-of che holes filling up where the drain is 

F ij 


there, covered paſſages over whichthe ſheep may croſs with ſafety. 
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left open, for the force of the ſpring will, of itſelf, throw up 
any ſand or ſludge that may get into them, provided no great 
quantity of flood or ſurface water is admitted: but, the better 
to ſecure them againſt any obſtruction, ſmall « openings may be. 
made along the upper fide of the trench, and in theſe the perfora- 
tions may be made, leaving the mouth of the auger holes about 


ſix inches higher than the bottom * the drain, which willbewith<. 
out the reach of the water 


that may be accumulated 
in time of rains. Thus, 


” - 
SE g * 
o — ol 9 * - - » 


Fon the irregular diſ- 
poſitionof the component 
ſtrata, the ſides of many 
hills are covered with al- 
ternate patches of wet and 
dry ſoil. By the appear - 
ance of the ſurface, and by 
che vegetables it produces along the declivity, the internal Rodd; | 
and manner in which they lie, may often be aſcertained with 
ſuch a degree of preciſion, as to guide the direction of a drain 
without inveſtigating BELOW THE SURFACE; for, the difficulty or 
facility with which ſuch ground may be drained, depends en- 
tirely upon the zrs of the different ſtrata of which the hill is 
compoſed, and upon the perpendicular or horizontal inclination 
of the rock or body in which the water is contained. If the 
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— dren ith didltese7 ative or 
ſprings chat appear on theoſurface, : tna proceed from: or be 
connect with, the ſume body of water, and may all be BRT 
Ur, by cutting off er letting out the main hodxyzef water: that 
ſupplies them, ut checlowergpart of the; xx ſervoir or place where 
dhe water would. of itſelf run off mote eakily, if it vas not con- 
| fined under an nperviable;covermg- of clay. But. 10e 
Ted yas norte 2 giꝛ̃ndo doidw ,yelo 28 quent 
FF... A ˙ A 


tains only partial colleAi®ns gf water amongſt the more open. 
fiſſures of the ſtone, which empty. themſelves at numberleſs 


 queſets ungqnaeQed. with, ons; another; it would be prepoſterous 
uo attempt guttintz them off by ONE DRAIN, or by 7422126 any 
particular , on&;;pf ther, without a 2, drain, being cut into each. 
* Nor AF ul od 2010 at bus i 10 bn 


25 Hit 203 to 2282 
| 44 11 — 10 14 
In this manner, it is better to cut the main drain ALL TN THE 


clar, wich ſmall cuts. yp to, each outlet, thay, along the dotted 
ine or place chere the, ſprings break. out, as it would, in that 
direction be 700 apea,in E got and: difficult to cut, from 
the nature and inclination, af che, ſtone. Where. the vater iſ 
ing out along the dotted line, can by means of the auger be hit 
on in the main grain at; the points A Ann it will be more ef. 
C — . ̃¼ 8 ²˙ the depth. of 
the ſmall cuts will reduce it ta, ſuch a level een its over- 
Mowing px inining tft 
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* hills'compoſed: of alternate ſlrata of rock ſand, and 
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clay, the furface” of the latter is commonby wet and ſwampy, 
while that re former is dry and productive. aid therefore 
requires a8 many outs to drain it completely, as there: are divi- 
Bons of wat and dry Wik, The higheſt pare of the hilt being 
water which defcends through it till it meer fore "irvpervicus 
ſtratum, as clay, which obſtructing its percolation any farther 
downwards, it then riſes to the ſurface and forces yo 
mem hilt wür frratum. FOL044199 lat 


LE JILL „es. a = 


AH it Has thus overflowe he vvvne erer furkace, 1 5 
le abſorbed by che het porous traum, and deſrend- 
ing into it in like manner as above, it again iffues at the lower 
fide of it, and injures the ſurface of the next clay bed us it did 
nne | 


— . 


Tn this manner the fame” ſpring wilt affect the other fmilar 
ftrata of which the hill is compoſed; down the whole dechvity, 
and form at laſt in the hollow a lake or Bog, if there's not a 
proper o outlet © or Gelten to g off the water. A 


189111 cial 


To drain a itt _ Gf che — it is n to be- 
kin by making a trench along the upper ſide of the vypERMOST 
ruſhy foi, which wilt have the effect of cutting off the higheſt 
ſpring ; but, as the rain falling on the next porous us ſoil fobſides 
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| | Explanation. g 5 5 
1 Zhe covering of tough vil that overlaps the tail or lower part of the Stratum containing the Spring, is formed of the fine 
fl | particles of earth wa.rhed down nom the Soul above, by that part of the Rain which in heavy horer:r does not ubside into: ; 
1 5 | the Ground . This accumulating upwards, tr the cause why Springs back up, and why rumher & other Aquatics continue to 
4 | {| vegetate hugher up the Acclerity. The Drains being cut through mur covering into the lower part of the Revervorr, reduce the 
4 
| 


top of the Springs, to a level ro far below their former outlet, ar entirefy to prevent their afterwards overflowing the | 
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1 Aae ee — ſpiing ſewnd: em 
je nereſſury chere 26 prevent tha water: From: injuring the ſur- 
face of the next clay bed. Thus, fimilar cuts will be requiſite 
lower down the deſcent, ſo far as the ſame ſprings and appear- , 
#5665 continue to injuve the ground; which may produce-a quan- 
ny of vater TaMiciemt to ärrigate the: lower grpund, or which 
| Way be uſeful i . ee Klan Noob. . 
* yonmido Aotid 
In ſome kills, the ſtrata of which they are formed, lie ſo re- 
fulkt chat it Pracheable ditratt ie watet from either fide 
e ehe ue deveh which vo be of vbry conſiderable advan- 
rage ia Arainintg We ons Hue und irvigming the other z for there 
i ten und on the one ſide u wet Lamp and on the bther, 
rhe Ni to Aryl This in bwin e che bell af clay that uphalds 
the water ot tying horisontali y but niryie more to the ont 
nde chan ee the ettier and by he one (che dry) fide being 
orERLAPT by u covering of Kay, whereby the water is forced 
to iſſue at the open ſide; but, if an outlet is given to it on the 


D&#\ sf by means of à drain lowér than that fromiwhith it 
Hos oH the wet fide; the courſe of che Oy may eaſily be 
diverted, 8 bro, Hirt a ojẽỹẽ wobrada wol 6 ulis mot D912 
vidtolo # ainzb dT ad 41 to 700 9405 vwods 1dyiod oft 0 


Akt 15 A reſervoir to receive the rain waters, which will after- | 
wards s flow through the opening made in the clay. 1 This meg 
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-185qqs bus 2gairq} ocrdd oi en 207 6 aneh od awob.nowol 
Apr in q dow ſnuation adjacent: $0: igben.gronns : 2890⁰ 
be laiſed to fuppiy a Hdufeſ: or: char zany otheffluiſekak:paxpyſe: | 
althoughamach below-that R At (2ftzay pipe -Of a. 


brick chimney. NO: . 


_ «$1 ot Sil bend 10 ts doidw to aaf of eld 2mo? 1 


Tir reſervoir from vhenre the une ot, outlet of aten js 
ſupplied being confined, ànd pen up between tN¼ imHErNi,ν—,— 
ſtrata, and :the upper part of itlamtending Perhaps: toig:gohſider- 


able height ami diſtance im the higli ground. it is evident, that; | 


if a perforation is malle thruugh: the ſuperincumbent ſtratum iny 
10:the-741:-00 loweſt part of they porous ſtratum containing the 


ſpring, the water muy be raiſed; by-confining it, — 


. level of the bein of the are See Eig. 3. 
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Or this there are el inſtances in Nr. N Elkington's, prac- 


_ rice, particularly near Warwick, where he raiſed the water pro- 


cured from draining a low meadow, into a mill lead a conſider- 


able 8 mew the level of the drain. The drain is —_ 


122 cn been nn FOR her Es water to TOR 
\houle, &c. not to eut it, or bore in it, ſo deep as to reach a porous ftratum, otherwiſe 


the water that may have been found at one place, may, by the ſame means, be loſt 


at another. ' Puddling may in ſome degree ſecure 3 it, but not in every cafe? 4 
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| buils with brick; and puddled above wich clay, to prevent the 
vater from ooing through the joints. It chen riſes through. a 
perpendieular brick chimney to the height of the mill lead, by 
« preſſun the, high,ground: Ano aur 31 910d en ; J 
019 1 0 dee gown. m1 ait gilt giant 181i 2m 


I advantages of {ach ——— be very great in 


many ſituations. and may often. be; accompliſhed; with, ſucceſs | 


| eee impratticable. } 8 JL Ho C iq 
aq a3 92ndw amok 40 ator ll: do Hotudt gde ,eoctrgd L 

1 Lis the practicability of this, e * water may 
often be xaiſed to a very conſiderable height by, means of its 
preſſure in diſtant ground, the following remarkable occurrence, 
which happened lately in digging a well in the vicinity of Lon- 
don, is a proof: Earl, Spencer, for the preſervation of his 
noble manſion houſe at Wimbledon againſt fire, and to be well 
ſupplied with water, ordered a well to be dug at a little diſtance 


from the houſe, which was ſunk to the amazing depth of near 


fix hundred feet before any ſpring was found. It was begun 
on the 3 iſt of May 1795; and, on the 12th of Auguſt 1796, 
the man who was employed in the undertaking gave a ſignal to 
the perſon above to draw him up, as he had found the ſpring, 
and was immerſed in water ſo deep that his life became endan- 


gered. In the ſpace of four houts, the water roſe to the height 


of three hundred and fifty feet, and, during two days follow- 

ing, its increaſe was more than a foot an hour. The water, 

proceeding from a rock, is remarkably fine, and from the ſtra- 
8 | 
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| 6 it n through, is 
Jt The finking of this well alone has coft ene 
about two thouſand | 
utility ; as, before it was done, the only ſupply for the M 9 
was either rain falling during the wet weather, 
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or water pro- 


j " ; 1 „ 1 5 al 9 813 2 h 18 he. tht . AM % 
| cured from the adjoining fiſn ponds. As there is n extent of 
hi } * * d , | 7 H: [ -wh | * 3 ; ; N 18 f. "* "on ſag 2 | « 
8 groun n ear the We , and the 
f ” =” - : ! 2 4 ; | * ” 4 * Y g 
depth of it is ſome hundred feet below! the bottom of the 
| * | | 5 ö Oo bs” 
Thames, the ſource of the reſervoir from whence the ſpring is 
fupplied muſt be fituated at à very great and muſt 
.. . - ' 
contain a very large body of water” to raiſe” it ſo ſuddenly te, 
f h | h | By ive dd 2: 007% 3G63}11þ ai 84H 
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Ts of the country, „een ens lie 
waſte and uncultivated, owing to wetneſs in a particular firua- 
tion, that might by this means be eaſily drained, and rendered 
much more productive. The cauſe of their wetneſs procoeds, not 
from ſprings lying either under the;furface, nor from the over- 
flowings of any in the adjoining higher grounds; but from 
the accumulation of rain nter; ſtagnating on a retentive body 
of clay or other impervious ſubſtance, through Which the wa- 
ter can have no deſcent; ani beintz alſo ſurrousded with higher 
ground of the ſame impervious nature, the vater of itſelf can 
have no natural outlet. Such ground, when ls Ya 
is commonly called 5 4#DZOCEED*BOGS) The. figuation of theſe 
bogs, being oſten ſo much lower than the grougd chat furrounds 
them, the cutting of a main drain, or conductor, for carrying off 
the water collected by the e ſmaller drains, would, in many caſes, 
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be attended. gle an © expence Þ e greater than the, ES of land 
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when, drained. The thickneſs of, the. impervious, Rratum.. that 
Gy 
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retains and upholds the water, is often ſo great, that, although the 
ſtrata under it be of a a porous and open nature, as rock, ſand, or 
gravel, the water can a find x no "paſſage whereby of itſelf to de- 
ſcend through the one into the other, and therefore, by its long 

ſtagnation above, all the,cogrie; vegetables that bave for a ſeries 
of years been produced on its ſurface, and even the upper part 
of the foil ätſelf, are formed into a body of Peas dürth. equalſy 
ſoft, and leſs productive, than that of any "ſpring bog, and. 
which is only paſſable by cattle in very dry ſeaſons, when the 

wind and ſun exhale ſong of: its moiſture but is even then; ine 
acceſſible to the 3 airo e iiluand bis Sn 


. 12 P 0 7 * ” . 7 . 
l 1 > 19 F F o 4 * * "4 -” 2 = — — $3 4 = * - C4 "> 2; 44 FN 1 


Tus eee eee bd wm ann&iÞe. effeged- in a manner 
different from that of ſpring bogs, the cauſe of both not be- 
ing the ſame. In the following manner it may be done at leaſt 
expence . The finſt drain muſt be made in the middle or. loweſt 
part of the ground, and into this all the others muſt lead. The 
number and direction of theſe muſt depend on its extent. They 
muſt be cut through the peaty or wet ſpongy upper ſoil, to the 
top of the clay or retentive ſubſtratum, which muſt be perfo+ 
rated by the auger, in order to give an νπτποτπ DOWNWARDS for 
the water, which. will be abſorbed by the porous ſtrata. below. * 


3 
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* 
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. Maxine one . Jarge pit or well in the middle or loweſt part of the ew dug 2 
throu oh into the porous ſubſtrata, with the drains leading into it, would anſwer equal- 


ly well; and would ſave boring along each of the drains.” E If = pit is ſunk twen- 


' 


AOPROYED e eee, . 
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Fhe- drains ſhovld:be-out as narrow as -poſlible; and, after the 
auger- holes have been made, ſhould be filled with looſe ftones: 
to within 4 foot and a half of the ſurface; and this vacuity 
may be filled up with part of che earth taken out, having * 
warf, graſs hide downwards, Hext the tones] The water and 

noxious moiſture contained in the peat or upper ſoil will be ex- 
tracted by the drains, and will ſubſide through the auger-holes. 
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6e « ty or thin fee tee, in the middle of a field through the Hertfordſhire red, 
bc flinty, and i impervious clay, into the chalk below, when the uſual quantity of 
® chalk is taken out, the pit ſhaft is filled up with the flints taken out of the chalk” 
and clay, and the top. drainage of this part of the field much ſhortened for 
© ever afterwards, by making principal drains from the part of the field above the. 

«© level of the top of the pit terminate therein, and the ſuperabundant moiſture will 
cc eſcape through the flints i in the pit ſhaft to the chalk below. And if a drain is 
carried into a lineft6ne quarry, it is ſeldom N to carry it farther. 


6c Ix.dells or hollows of conſiderable . extent, covered with an impervious ſtra- 
4 tum, and from which there is no natural drainage, ſuch as the valley between 
10 Mold, the ſhire town of Flintſhire, and the adjoining high land, a pit about four 
«- feet diameter, and fifteen feet deep, more or leſs, as che caſe may require, is funk 
«- thfough the impervious fuperſtratum into a pervious ſtratum of gravel, and the 
«- rain water and of ſome adjoining ſprings-are carried from the ſurface thereby: the 
«pix is railed round, to prevent cattle. from falling into it. I muſt here remark, that, 
« though in this, as well as in many other inſtances that may be given, the top wa- 
«- ter eſcaped through the. pervious ſubſtratum, the effect might have been direct- 


4 the contrary. I therefore 'recommend the impervious ſuperſtratum, in all 
«-ſuch * caſes, to be perforated by bore-rods, and the hole made by them is ey 


c ſtopped up.“ ee Report of Hertfordfpire, page 66. 
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I the ground is afterwards ploughed, wed i Set ds 


forming the ridges, and giving them a proper deſcent towards 
the main drain, which will greatly affiſtithe others in diſcharging 
any heavy falls of rain water. The obſervations in the annex- 
ed note from the Roxburghſhire Report may be uſeful in this 
reſpect, as well as to the future improvement of the ground. 


Broxꝝ proceeding to drain this land in the manner deſcrib- 
ed, the following obſervation muſt be attended to: It ſhould be 
diſcovered, in the firſt place, whether the porous ſtrata imme- 
diately under the clay is dry, and will receive the water when 
let down into it from above, or being already ſaturated with 
water itſelf, may, in place of receiving more, throw up a greater 
quantity to the ſurface; and thus, inſtead of remedying the 
evil, render it worſe. This may ſometimes be the caſe, and the 
ſubſtrata may contain water that makes no appearance on the 
furface 41 THrs PLACE, owing to the ſuperincumbent body of 
clay, but which, being connected with ſome higher ſpring, 
may flow up when a vent 1s given to it by the auger. Thus 
would a greater quantity of water be brought to the ſurface, 
which, having no outlet through the circumjacent bank, would 
render the ground much more' wet, and might even, in ſome 
ſituations, almoſt form a lake. If the ſurrounding high ground 
declines deeper or lower than the bog, although at ſome di- 
ſtance, by means of a ſpirit-level and the appearance of the ſur- 


- Face, the nature of the under ftrata may, in a certain meaſure, 
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de ditvevered f und atten it — Water 4 


drain can be there cut to draw off that water, and Alſd What's 
let down into it from above. See letter K in the ſection of 
Plan; Net 7 Which vim beg 66 Mnckdits/td(®'bertitrks. m4 


Adr2B814g 30090 S982: 


Tut followihg extract from — 
Serinany in 1566, wil flow che WAH of drrfing tharfhes in 


that country, nearly on che ſame principles as e in this. 
a 2 
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| E2IDUG :4 V 129071 3 2K + 1-30 Sil 81 900 { 4&3; ; 
* "Tad dane us aste u conducted in much the ſame 
mater as that ef lakes; but here I have ſeeri the PD. 
formed only. on. what we call moor or turf grounds. 


A + ee carrying teenches through 
thoſe grounds; when the difpoſition of the country is ſuch; that 
the water can n to eee ſtream... 
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ine moor in a dired line, its depth and breadth adapted to che 
extent and wetneſs. of the ground; and thus to the ſuppoſed 
quantity which is to be carried off. Every ſix, eight, or ten 
perclies; ac the ground is: More or leſs Gp, eroſs trenches on 
beth ſides are dra wh in à direct line, und corioivimicating on 
Both ſides with the maln tremeh' But, ene of water Coming 
from ang nieigtubburirig ceninericet; chey dig à trench round 
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pence, then they have recourſe to ſinking ponds ox reſervoirs 
in ſome neighbouring bottom, and to theſe they carry all che 
trenches. 
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. canon i eee ſome natural re- 
ceptacle be not practicable, at leaſt not under a very great ex- 
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* THESE ponds are likewiſe of uſe as a 1 : but, if « even 
the ſinking of ſuch a pond be too chargeable, there ſtill remains | 
an expedient which i is of good effec, and chiefly if the moors } 
are not too wet and marſhy, . . Tat 0 N C bocercol 
Ir is the nature of moors in general, that, beneath the turf 
or moſs, there is a loam. which hinders the moiſture from pene- 


trating; and this indeed is what makes the marſh, and cauſes 

the luxuriant growth of the turf or moſs; but this loam or 

clay is only a ſtratum, and far from being of an immenſe 

depth; under it is generally a ſand, or ſome other: ſtony or 

| Jodie foil. 3:1; o2 en. 537% fl 0 2130 , bi 20 
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H xRE reaſon readily informs us, that a middling moraſs may 
be drained by_.?Z&FOR4TING THE.GLAY, and thus make way. for 


the moiſture to, penetrate. In order to this, a pit is dug in the 


deepeſt part of the moor, till they come below the obſtructing clay, , 
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n the fixſt place; it will be neceſſavy to premiſe, that from . 
one to ſix feet deep delow the ſurface of the waſte lands that 


might be made arable in his county, is found a large ſeam of 
A black ſtaty, or metallic ſubſtance, generally from tw enty to 
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twenty-five feet in "thickneſs ; and below this'is fourtd a maſs. 


of whinſtone rock, both laying i in a tolerable regular ſtraight 
line. The thiekneſs of the whinſtone rock, I preſume, is un- 
known, as I have not heard' it was ever bored into. The black 
ſlaty, or metallic ſubſtance, is: generally found ſo cloſely cement- 
ed, as it were; without E or fiſſures, that it is impene- 
trable even to water, or any other liquid; while, on the con- 
trary, the whinſtone rock, when come at, abounds with chinks 
and fiſſures; and will receive and ſwallow up any quantity of 
water poured into its boſom. The ſurface of the earth, above 
the ſlaty, or metallic ſubſtance, i is. found every where of a light, 
kernelly, and moſſy nature, apparently having, in the courſe of 
a ſeries of ages, been produced and formed from che vegetable 


ſubſtances which had attached themſelves to it: falling in the 


autumn ſeaſons, and having no receptacle to receive the rain 
water as it falls below its ſtratum, it preſerves it om its ſurface, 
and in the winter months becomes ſwelled and enlarged in a 
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rearing or feeding'of ſheep or cattle- K i) Frm 
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(2:4: Having/in-a brief manner giuen you an account of the 4. 
veral ſtrata of which the waſte lands of this county i is compoſed, 
in ot Pg improving, ſhould homo 


18 be aten 


ain n it e has 
dergo a different courſe of cultivation. The level part Igather- 
ed up in ſmall ridges, and ploughed . ĩt pretty deep, making the 
furrows narrow, keeping two labourers following each Pleughk. 
as well c remove any obſtrüctions 
ts, as alſo to turu the upper rim, or ſurface below, when 
the plough was the fault. This done, I allowed it to lay until 
midſummer 1785. Bum in the 
bear my ſheep and cattle, 1 drove 2a and down the 
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| to lay out the ridges: ſixteen det: this colt me 


up again, but finding, although we ridges. were gerting high. 
being only ſet out eight fest at firſt, che plough did not get 
to the ſiaty ſubſtance im the hollow of tlie nidge,, I was 8 
mel a. dealer 
trouble: but I eventually got the plough domi tothe ſlaty ſubs 
ſtance.” When my work was done ſo far mann, 
were ideQed to: get the water dran out of the: 
ridges, being at leaſt four feet below any level Gould abtain 
To remedy this, I got a pair of Bore rods; which I put: down 
the flaty ſubſtance; to the vhinſtone rock, at ſundry Places, and 
which effeQually anfwered my purpoſe, Keeping the tops of the 
holes or canals covered with a baſket of loaſe ſtones, 'whivh+ I 
allowed to remain, or remove at ee archeymeather proved. | 
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e W the ſpring of 1786, I had the pleaſure to find my waſte 
land was in a condition to ſow, as early almoſt as any other 
part of my farm: the winter rains falling through the ſoil upon 
the ridges into the boſom of the ſlaty ſubſtance; Which was laid 
bare in many places, in the hollow of. the ridges, it was gently 


drawn off, and glided regularly into my canals. + In the ſpring 


of 1796, I ſowed in drills my firſt crop, of Dutch oats, vithout 
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6% L. fomed Dutch mats again; in drills as before, 
vhich turned out well, both; with reſpect to quantity and qua- 
Bryn and continued to grow the 
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a? W or the- contrary; the othier: A of the maſts 
ga on the ſlope of a hill, in thin broad 
ame meaſures and precautions as above d cribed; and whic 
| Lallowed to remain until che midſumtmer of 1786 alſo, when; 1 
ſet a ſtrong brake to work upon it, hoping to tear its upper (urs 
face to pieces, and. thereby ſave me a ploughing; but I. found 


myſelf miſtaken in this, for the (ſurface not being ſufficiently 


* 
* 
— - 
x 
_ 
— 
wW 
* 
* 
3 * . * 
2 — 
- 
* 
* 
- 
* . 
” 
- a * 
1 — * g L 
* J a * * * 


covered-: with; earth, had not experienced an alteration- ſaffi- - 


- 


> 
. 


1 i 
*, J wo - ® 
14 | \ 
4% v , 
% 8 * 
. ? 
® * d n 
1 > 
4 — 
1 % 4 


N. 


<irns o yield os de experiment; H herber nerskea . 
3 "Ro 


ward ate: than che pert rden, e e 


9 


e de e e e e She jr Wee 2 . 
x the ſpring af 2786: iel won | king 92 
8 till, proving, large and d 
readang is ed def | | Ci anopng ay ting 
dim Pete. ener in uur 0 8 
þ of a crop; ˙²˙¹ṹS the fariacs.clolerich the pp © 
| and thereby accelerate its cultivation. The number of plan 
| puſhing forward at the ſame time, fot want of air at the rogts, 
i greatly weakened one another, and proving in the end of a 2 
1 dwarf kind, produced me a good crop, at the ſame. time that 
f 14 | they improved the lands i in the way I expected. In 1989, Ilow- 
ö | ed Dutch oats, in the way and form before deſcribed, changing 
in n the ſeed yearly, wo I left * farm, as eee before. | 
204 11 614 ni bedr 5 (114 5" 3; LE. Ko) '# 015 
| ob; As a ſoil e 58 flaty. ſubſtance was not n two "I 
; Re, an half. deep, the plan of ſetting off the ien au feet 
| broad 1 in ay * of the land, an{yered walk..- dar 25 
Y 4 ſatisfied, Wer many experiments 4 an of *. | 
1 which the above caſes will bear me through, that the waſte lands 25 
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= "Wa Kingdom ariſes from the fit ſolid ſubſtance found o un- 
der the ſurface, being impervious” a 
any other liquid body, as n vl 
fubſtances lie pretty near che ſurfabe, all attetnprs/to*improve - . 
'*, waſte lands win be fruitteſzi leſs the ridges are laid off in 
: breadth proportionable to the depth of the ſoil,: ſo as to allow % 
' the plough to get to theſe ſolid ſubſtances. in the hollow of the 
ridges ; chat done, waſte lands ſoon prove prolific and valuable. 
Exceſs of heat and cold have the ſame eſſect on vegetation : thus 
in hot ſultry ſummers, we ſay vegetatlon is at a ſtand, being 
quite burnt up; and in cold wet ſummers, we ſay vegetation is 
at a ſtand, being ſcalded, and hurt by the wet. The firſt we 
can only guard againſt, by ſowing early: the other ve cin over- 
come by draining, &c. which no farmer ſhould omit.” 
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Beans. where the ſoil is compoſed, of an — varie 
ty, and where clay forms the moſt predominant part, draining 
is a work attended with much greater difficulty and expence than 
in thoſe where both the ſurface and internal ſtrata are more regu- 
| larly diſpoſed. In theſe kinds of ſoils, where every reſervoir, of 
water is unconnected with another, being ſeparated by interven- 
ing beds of clay. che partial collections of Water that theſe reſer- 
voirs contain are ſo much augmented in time of great rains, that, 


being full to the level of the ſurface of the ſurrounding clay, 


the water, having then a free iſſue, as over the edges of a diſh, 
ſo overflows and ſurcharges the ſurface of that clay, and ren- 
ders it ſo wet and ſour) that its produce becomes every year 
more ſcanty, and the nature uf the ſoil itſelf more barren, As 
theſe ſand beds have no communication with each other, it re- 

quires as many drains as they are in number to extract the wa- 

ter from each ofiithem. From the neareſt and loweſt part of 
che field to be drained, a trench muſt be cut up; to the higbeſt 
| or moſt diſtant ſand bank, in ſuch a direction as, if poſſible, to 
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dit on ſome of the intermediate ſand beds, 8 ſave _ mak 


ing a longer ſide cut, otherwiſe n 
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give many m turnings to the main trench, would neceſ- 


farily lengthen it, and where, by croſſing the beds in places 


higher than the ſurface of &l the : ſurround ding clay, would conſi- 


derably increaſe the depth of it, and the difficult to work, eſpe- 


cially'if rock or running ſand)\dreins in the farts of letter Y 
muſt branch off to ſuch beds, to draw off the water they con- 
tuin, eee reges, * kepreſented in 
Plan 8; path * nrimo ene t Now 1 945 2c? 75 [Do etler bag 41 


- a i - * 8 
W © 4 . ere wy, + - SE : " 
"AUDILD 1926978 fo AI SHD dow & 2 


« ALTROUGn the ſand beds tlirow- out the water thy contain 


on all fides, ſo-as to injure che clay ſurfurt immediatebyrommd 


them, a drain on the one fide will completely entract the wa- 
ter from the whole and prevent it from breaking out at either 
He, eee N the lowaſ. 1271100 21407 
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bu 2 may be nn EA Ams She didit ent, it cat» 
not be ſuppoſed to have this effect, while the water can find an 
vutlet on the oppoſite fide of the bank lower than the bottom 
of the drain. This dught therefore to be previouſly conſider- 
ed; and, by carefully examining-the ground, and applying the 
ſpirit-Jevel, che proper fide for the drain may eaſily be found. 


Or, if the water burſting dut round the bank has been obſerved: 


in dry ſeaſons to run at one place, and not at the others, it is a 
proof that this is the loweſt point, and, by cutting the drain 
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in che digetion ——— water will afiermards be pre- 
venced fromirifing to the height of the upper outlets; or above 
the level of 3 —— in the wetteſt ſea- 


ſens. brow bes ani 200519 i rob arg 2: 
On zn 9190077 I 1431279171 40 T1s [701 


1 foils correſponding: to-this- Ap Him are 


others nearly of a ſimilar nature, but each bed being of leſs ex- 
tent, and lying more regularly together, their drainage can be 


more cafily effected by means of leſs cutting, and conſequently 


leſs expence. Under the beds of ſand and clay that chus lie 


alternately together, and almoſt parallel to one another, is found 
2 body of impervious clay that keeps up the vater contained in 
the ſand, which continues always full, moiſtening the adjacent 
clay, and, in wet ſeaſons, running over it. 
DER STRATUM OF CLAY is ſeldom above four ro TE) feet below 
the ſurface, a drain muſt be cut to that depth through the mid- 
dle of the field, if it has a deſcent from both ſides; or, if the 


| ground declines all to one ſide, the drain muſt be cut chere, 


where the water will more eaſily diſcharge itfelf into it; and, 
unleſs the field is of conſiderable extent and have more hol- 
lows in it than one, one drain will anſwer the et Al. 
ly; for, by oroſfing all the os; hold the AA 
will draw it from eack, * "_ a2 d 00 47 10 10H 
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TRE 55 ere land of this = 
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direction of the alternate beds of clay and ſand lie ACROSS Py 


_ psc171TY of the grounds; ſo that one drain in this caſe bat 
have no other effect than that of carrying off tlie water after it 
has paſſed over the different ſtrata, and would here naturally 
ſtagnate-1 in the loweſt part of the field, if there was no other 
outlet for i it. Therefore, when the ground lies in this manner, 
which is often the caſe,” beſides. the. drain in the hollow, others 
muſt be cut up from it, in à ſloping direction, 4cross DE- 
cLIT71TY, which, by croſſing all the different veins * ef fand, 
will extract the water nn each. "Boe: wa 8 of 9202429 e191 


WuHERE theſe alternate ſtrata are of greater extent, and the 
wetneſs produced by greater, ſprings, forming ſwamps at differ- 
ent levels on the ſides of hills, the method of 3 them 
has been n in e IV. 3 


Tun firſt ee to be n in bY drainage of ſuch alter-- 
nate ſoils, is to diſcover. minutely the inclination of the alter- 
nate ſtrata, or how they lie with regard to the ſituation of the 
field to be drained, as upon this the direction of the drains en- 
tirely depends; and as the external ſigns that diſtinguiſh the differ- 
ent beds, are eaſily perceptible from the appearanee of the ſurface, 
and difference of the herbage that each produces, there is little 
n in attaining this uy of the . In drains of this 
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kind, bestii ſeldom dun nnd Gee: applying the auger, as the 
neceſſary depth of che trench reaches far enough down, and as 
there is no ſpring for want of connection with higher ground, 
to force itſelf up through the auger-holes, or, if there is, it 
cannot, at ſo great a depth, and below ſuch . Oy do- 
any injury to. the N above. th en 0 bir 1 


- „ «+ 
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Tm ai after 1 ay like a SOUGH at — or er 
like a triangle, muſt be filled a conſiderable way up with ſmall 
Jones before the mould is thrown i in, taking care to have TOUGH 
obs laid immediately above the foriner. Where ſtones are 
ſearce, and plenty of bruſhwood at hand: faggots may be ſub-- 
ſtituted in their place with propriety..- The under part of the 
drain, however, ſhould be laid or e0v2LzD: with : ſtones, as a 
canal to carry off the water ſubfiding through che faggots, and 
which has alſo the good effect of prolonging their duration; 
for when the water cannot get clearly off, which muſt be the 
caſe where there is no open conduit of ſtones, its ſtagnation 
amongſt the branches muſt ſoon cauſe their decay, and choke 
up the paſſage of the drain. There is one thing more to be at- 
tended to; in completely accompliſhing the drainage of theſe 
foils: If che field lies very much on the deſcent, care muſt be 
taken in laying out the BRANCH DRAINS in a direction ſufficient- 


ly horizontal, ſo as not to make the fall too precipitant, by 


which the bottom of the trenches would be worn uneven, and 
thus would obſtruct the paſſage of the water, which might. ſoon: 
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blow them up; but the fall ſhould be ſuch as to enable the wa- 
ter to clear its courſe. The reaſon why fewer drains are requir - 
ed in fields chat lie nearly horizontal (as thoſt of the 2d claſs. 
in this Chapter), is, that the water is drawn equally from both 
fides ; whereas thoſe) on a ſloping declivity, drawing only from 
the higher ſide of the drains, require them to be more in num 
ber, or cloſer to one another. This is the caſe in every ſitua- 
tion where ſurface draining is neceſſary, and ue ſo in 
ſuch ſoils as thoſe deſcribed? in wins: VII. Scrnts 


of 


+ 1 


IN e ee where ub ſoils e of nn bas 
of clay and ſand very much predominate, and which have | 
there acquired the names of savn POTS OR ours, (a term pro- 
perly enough applied to them, from their holding water like a 
pot), Mr. Elkington has executed ſeveral drainages in the man- 
ner I have deſcribed; and alſo a very difficult one of the ſame. 
kind at Suttonhall in Derbyſhire, where the water was con- 
tained in ſmall beds of rock, croſſed and intercepted. by beds 
of clay ; and to this Fig. 1. in the — Flan, No. 8. more 
wn alludes. 


* Aba. - 
= 4 


| of 5 16 3 > * 1400 "OC. e 1 9412 


4 
” V * Ar Fg 7 g > * | . 2 ©, ee * 1 ' p 
5u8nif1b 10 bart ered 955 i 993: fro domnm of 1r9qyo 27 AV 
{\ * . — — ” 
10 DAVE ABARX. oN 8 Aid 5 „ e 101 bon on- 
G. 7 


34 11,40 Io 7 þ:}. rod 11 041 1118 ** 18 Harti 2 n 
HD F 


CHAPTER NARROWED! 
io} at Denjongs of Sar Para us nd Rue bee, We." 


$14 


101 Ng "= £% 42111: 11 71891 el Ar 70 © Th 77 


Ini at track of lan; where the firfice or upper ſoil 'is-injured 
dy a ſuperffuity of ſtagnant water not proceeding from (rings, 
their drainage is an object of the firſt importance, and which: 
ei in moſt * be en with _ little * 


14 * 45" 


ec bees 6g porous aum Af hs; 
thiee; or four feet in thickine(s; and having under this a ſtrong 
retentive body of clay; the rain water falling on the ſurface, 
ealily ſubſides till it meet the clay, and there being obſtructed 
from further deſeent, the whole open part of the ſoil ſtands ſo 
full of water, as to retard the progreſs of vegetation, or at leaſt 
greatly to injure it *, To carry off this water, requires only 
one or few more Urains, according to the ſituation of the field, 
and theſe no.deeper than juſt to reach a few inches into the 
clay, betwixt which and the under part of the porous ſoil the 
* quantity of water will remain ſtagnant, when it does. 
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* > ns kind of oil is Des — WET-BOTTQMED LAND. 
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1 not appear ſo much on the ſurface. In this kind — 
there is no need for the auger, there being no 224 SPRING or 


re r ; 


fubterraneous water to get rid of. Ne 3 4 


| [ 


£ 
- a 


Ir it ies a ſmall acfcent from both ſides, one drain cut 
through the porous to the clay foil, in the hollow part of the 
field, will effectually draw off all the water that che porous ſoil | 
may contain, which will be greatly facilitated by properly form- 
ing the ridges to anſwer the declivity of the ground, and by 


deepening and clearing out the * with the 8 7 Ser 
Plan 9g. MS: I. r N 3 nnn 14371 


A, — 


Is the tuation of the field correſpond with the repreſenta- 
tion of it in the plan, the water will flow into the drain (being 
in the hollow part of it) through the porous ſtrata, as well as 
through a number of ſmall trenches cut vp from it to both 
ſides, which is the common practice in Eſſex “ and ſome other 
counties adjoining; but it is 2 up a whole * to no 
uſeful purpoſe. | „ rota 3 


— * 


Tux drain may either be open, if it can ſerve as a diviſion 
of the field at the ſame dime, or covered, as mee may 
require. D Mg. 151 | r 32; d. Val 
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» FROM its being l. ſo much practiſed Hike; this mode of Pg is _— 
called THE ESSEX MODE OF HOLLOW DRAINING. 
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| Lg fleld ef this. foil has hi e at tha tm in that 
caſe it is neceſſary to have more than one drain; but, if it is 
almoſt level, or inclines only a little to one fide, a ditch or 
drain at the loweſt extremity, having the ridges and furrows 
formed as already mentioned, will anſwer the Sonny effectual- 
 Ip.o yy ee ere. perl > i a 

* eee it yak ia to | Natit few 
fide cuts from the main drain, where the field is large or very 
flat, cut down alſo a little into the clay, as narrow as it is poſ- 
file . ee uſual manner. 


— nl method of b arnining chels ſoils with moſt atvan- 
rage ; but many fields ſuffer equally from wetneſs, that conſiſt 
of ſoil exactly oppoſite to the 2 viz. a CLAY SURFACE hav- 


ing a POROUS SUBSTRATUM. 


Tux er ſuch a where the wetneſs is ſtill of a 
more injurious nature, and where the impervious ſtratum that 
upholds the water is of ſuch a thickneſs as to require being 
perforated by the auger, is fully deſcribed in Chap. V.; but 
here the depth of the drain being ſufficient to reach the porous 
ſubſoil, without the help of boring, the deſcription of ſuch may 
with more propriety form a part of this chapter. Fields of this 


kind commonly lie very flat, without any declivity, whereby the 
noxious water, ſtagnant on the clay ſurface, might naturally diſ- 
| K 


being unable to flow into them through the clay, ats in thoſe 


lateral cuts, which it may be requiſite to make on each fide of 


. 
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e irfelf without. the help of Urakits; 5 r foils * the fume 


nature; in à hanging ftuatibn, e ſeidom or never uffected by 
the ne, CCL, in! 7 Bog! 05 * N bog. pn, IC 5 U, 
. 88 1 15 . ne 23 46 160 | * #14 þ £, 44 N . aa * 17 * 1 pop arts 


Sven NERO is more difficult to drain; e a greater 
number of cuts than any other ſoil whatever, as they muſt be ſo 
Rid out and conñqAuctedꝭ as to collect all the water from the ſur- 
face, which ean only diſcharge itſelf into tite drains u A, 


ſoils of an oppoſite deſcription'; and where there is any irregu- 
larity on the ground, the water will remain ſtanding in the hel- 
lows, within a few feet of the drain. The firſt thing is to make 
one main conductor in the loweſt part, or at one en of the field, 
to receive and carry off the water collected by the ſmaller col-- 


it. If it ſuits the ſituation or diviſion of the field, this main 
drain had better be open than covered, and then the outlets of 
the other drains that fall into it, can eafily be inſpected, and 
frequently cleared out, as occaſion may require. The proper 
formation of the ridges, to anſwer the declivity of the ground; 
ſhould be particularly attended to in fuch foils. The ridges 
ſhould have riſe enough in the middle, to give the water-a fall 


into the furrows, and theſe ſhould have depth and-fall enough to 


convey. it into the drams. Thus would a great part of the rain 
water, as it. falls, be carried off, which would leſſen the number 
of ſmall cuts otherwiſe neceſſary. The drains ſhould all be dug 


| APPROVED. MODA OF na ING-L AWD. 7s 


an ngtroy gs poſſible, ,nng. filled. wp! in: the,yſual anper with 
dee ſiones, only, the bottom of the, conduging drain (if it is 
nat an open. one) ſhould. be formed in the manger already de- 
ſeribed, with a {mall open conduit at bottom, che more calily to 
| carry. off che waters, 16/44 [2 1 | 214 mt tnt itunes 1 
dene ek et 505 15611 nt bande og + 

TR ſmall. drains. hould Ae be, cquzL BR, A dem h 5 i ty 
of che largeſt ſtones aid in the, bottom inclining.on one another 
above, forming a gxiangular ↄpening af four qr ſi inches below. 
As the water is all received in at the top of theſe drains, it is 
negeſſary chat they ſhould. be filled with, ſmall tones, ſo. near to 
Weener fender 3 ſpecg to e filled with, 2 906K c. 


„ lufficiently:dcep. 40 prevent. the: plongh or harroy from 
Termen Looſe gravel, if it is at hand, is better than 


the Riff clay that came out-c of the drain, as it more eaſily ad- 
mits the water to abſorb through it into the ſtones, and the 
other can be ſpread on any adjacent hollow in the field, 


A THIN LAYER of ſtraw or ruſhes * ſhould be laid immediate- 


* above ti the ſtones, to prevent the ſmaller part of the gravel 
from filling up, too cloſely, the interſtices betwixt them; but 
this i is not ſo requifite when gravel is uſed in place of the xovLD. 
This mode of draining is calculated for every tenacious clay ſoil, 
whether porous below or not; but in many inſtances the deepen- 


1 th 


— 


* If the field is in paſture, the UPPER TURF?, PARED FHINLY OFF, will anſwer 


this purpoſe better than ſtraw or ruſhes. 


K ij 


— 


— 
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ing of the furrows, with very few drains, might remedy the 


evil, where the RETENTIVS UPPER SOIL is only a foot or two 


deep, with a po0R0Us obo. under it, throu gh which the water 


would eafily fubſide downwards, and again empry itfelf at ſome 
lower extremity of the field. The drains and furrows ſhould 


therefore be deepened through the clay to the open ſoil, in or- 
der to facilitate the deſcent of the Mater; and thus, much de- 


pends on the proper ploughing of ſuch ground, by attention n to 
which, many drains, otherwiſe 3 an be” ſaved. 

Taz drainage of theſe ſoils does not come amenity un- 
der the ſyſtem of Mr. Elkington's practice; but the mode of 
treating them I have deſcribed, he recommends as the moſt ec. 
fectual. 
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Tar princ ald of” Mr. Etkin gton's ſyſtem Rave hitherto been 
confined only to the draining of land, or taking away $UBFA- 
CENT rarii chat injures its Türface; but there is no doubt that 

might be equally fucceſtful, and of very material importance- 
— caſe of mines at quarries; by diminiſhing the quanti- 
ty of water that is frequently found in the- courſe of working 
them, and which very much obſtructs, and even ſometimes puts 
a ſtop to the work altogether ; at leaſt it very often does ſo, in 
n of n limeſtone, marl, &c. 


FF 


| , 


'Tarvs, from the want of Mr. Elkingion' method rue known, 


many mines and quarries at preſent lie unwrought, from the 


fear of water and gs which ly otherwiſe be wrought 
to o advantage.” 


— 


Ir is well known that all ſprings and ſubterraneous collec- 
tions of water are ſupplied from ground lying higher than that 
where they are found; which being of a porous nature, admits 


the rain 10 filtrate through; it, which, deſcends often to a very 
great depth through the, pores of the open foil xock, ſand, gray 


vel, Kc. before it he obſtructed: by ſome impenerrable ſtratum. 


Thus, in ſinking a pit for coal, or any other ſubterraneous mi- 


neral near the bottom of a hill or high ground, a bed of quick- 


ſand is met with, ſo full of water, rhat to paſs through it be- 
comes a very, difficult and expenſive operatiqu; .and.as this wa- 
ter proceeds from the porous ground lying. above it, it may in 
many caſes be practicaple, to. intercept. the greater part of that 
water, before it reach the ſand-hed in the pit, and by means of 
TAPPING, AT THE TAIL OF, THE SA p- n (provided tb the e ground 
naturally declines lower chan. here Se ſand. is found in the 
eb he whole oh wer deen en 


paratively ſmall expence with what 1 is uſed. as the common re- 
medy i in like caſes. 
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To cont this; 1 in * from the pit, carefully ex- 
amine, if higher on the. declivity, any bed of rock, ſand, or gra- 
vel TAILS our, which may convey the water contained in it to 
the ſand- bed below; and if ſuch bed is found, a drain may be 


cut into it, which will carry off 2 great part of the water, 


and conſequently leſſen the quantity in the mine, Which would 


otherwiſe have continued to deſcend through the porous ſub- 
ſtrata, before being thus intercepted in its deſcent. But, al- 
though this is done, and the ſupply from above entirely cut off, 
yet a ſufficient quantity of water to injure the pit, may conti- 


was'th bor bm as; adi: EPI even ſuppoſing it 
could bie towards the low # ground, which, if it does, that wa 
are th ao poi nears fie 
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diſcover at what place in the low 
rat be mann. 


the fand terminates or 
” be Sumd 1 Hizit level ; 


whenever the —— h We he diſcharge 


clay above the tail of the ſand, in that caſe a drain can only be 


cut To fur into it, and by means of boring through the remain- 


ing portion of clay, an eafy outlet anne Wanne 
water contained in the above ſand-bed. Dd i ey EITHER, 


Th 18 wal alſo, in a great meaſure, remove; or at leaſt relieve 


the difficulty that would afterwards have attended ſinking the 
pit; for the water I muſt lellen the/ quantity that 
would have been found deeper, the ſame body perhaps paſſing 


downwards from ſtratum to ſtratum, ſo far as they continue po- 


rous , or capable e e 1 bi gag, 
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of water becomes greater: But, if chert is a dee covering of 
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—— onda conſequence. to Ai en brand 
ting higher and contiguous to mines, or any other . fub- 
Terranecus pits, for the reaſont zalready giben i and on theſe 
principles, and by theſe means, it may ny pr with lit- 
wen. erpence. oT 10 Ai lr es of 
oo” 0 11800 5111 10890 iq S ton gaibas tab fi 
Tux water Ffouhd/inithe bottom of the pit mali muſt be 
got rid of in a different mixhiier,/ as the ground! may perhaps no- 
where decline lower than the mouth of the pit. For OY 
on the: ſappoſition'of the different ſtrata and ſand· bed. r 
with the natural inclination of the furface that the — me- 
thod of proceeding is Practicable, or on the ſuppoſition of cheir 
lying nearly horizontal; but, ſhould: they lie i in a reverſe direc- 
tion, there is little poſſibility of accompliſhing the object, unleſs 
their termination can be hit on, ſomewhere on the oppoſite ſide 
of the hill, which, by aſcertaining the preciſe inclination of the 
metals, and by exact levelling, may very nearly be found out. 
In moſt caſes, however, the upper ſtrata above coal are found 
lying pretty regular. 1 | 


Bur, as a deſcription alone, without an explanatory ſketch, 
cannot ſob clearly convey an idea of the nature of it, Fig. 1. of 
the annexed Plan, No. 10. will help to elucidate theſe remarks. 


Tux foregoing obſervations ſo far explain how the water may 
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r eie 
ing the coal or other mineral that is ſought for the water that 
rocks, Sc. in the courſe of working the mine, is commonly got 
rid of by means of an engine puinp; to aſſiſt in Working which, 
che water obtained by riitans'of the Arains already deſcribed, 
may be very uſeful, where the ſtream for that purpoſe is defi- 


cient, in faving he . un ene it by ſteam *, 
Gebe wy 


by +2 
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ling ——— by bee 
the bottom Dae eee eee ſome caſes, but of very great 


advantag, the follow tions will hop: * The water was raiſed by a ſteam 
| engins abou; xy qard, from a caller in Forkihire, which had been wrought fe- 
Galen: the proprietors bored down to the depth of about ten yards fanker, to ak- 
the depth and thickneſs of a team of Goals, WhiMh Was löppeöted rs he Below 

Sk WHOS | this lte ena lösen bored from the bottom of the pit next 
che engine pit, and when they had-boted to the aboye depth, and taken out the rods, | 
the water from the works; which uſually ran acroſs the bottom of this pit to the en- NEE, 
dne pump, run down dhe hole they had then made. As ſoon afterwards as the . 
ſteam engine was ſet to work at the tated period (about one hour in twelve), the en- | 
gine pump contained little or no water; it had eſcaped through this" Hole, and <on- | | 
tinued to run through the fime ever Afterearde and rendered the engine wiſcleſs, MY 
This inſtance of water at ſo great a depth from the ſurface, finding a paſſage at a fur- 

ther depth of den yards, or leſa, and immediately below, is very fingular and ſtrik- 
ing. The fituation was much higher than the next adjoining valleys and the level of 
the ſea. Experiments of this ſort ſeldom fall to che lot of man to make, therefore 
tuch inſtances are rare and uncommon. But in large tracts of level land, where 
lakes or morales have been forte, and which cannot be drained by cutting open 
drains, or driving levels through rocks, but at in Expence' for which the lands, when 
| 3 L 
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But, without the help of à natural ſtream,” which may be con- 
verted to the abowe: purpoſe, it is [ſeldom poſſible to find; by 

means of drains or otherwiſe,” a quantity of water ſufficient to 
drive ſuch weighty" machinery, in a ſituation high ;enough! tor 
have the neceſſary command of i Its 2 It may, however, in many 
eaſes, de a nh * OY 10 Fig. w od: 
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Ix fituations . a proper ae ee can be ob- 
tained, and where the entrance to the mine is likewiſe adapted 
for the purpoſe, the uſe to which] it may be converted is ſtill 
more advantageous, by driving machinery to bring out the 
minerals, and alſo for working 11 engine pump, for clearing 
the mine of ſabterraneous water, "flowing from the cavities of 
the rocks that are met with i in working. His Grace the Duke 
of Buccleuch's coal works, near Langholm in Dumfries-ſhire, 
are a ſtriking example of this, and of the ſuperior powers of 
water and machinery when properly combined, where a com- 
mand of the former can, be obtained, and when the latter is 
conſtructed on proper principles, and conducted with that care 
and ingenuity which are ne in ſuch undertakings. 


r ae occurs, in WOT quarries of lime or. free- 


* * % — 
— . 


— 


drained, would never compenſate, the above inſtances warrant experiments being 
tried with bore-rods, which, if not een, may de tried at little expence. 
Agricultural Report of Hertfordſhire, page 675 


tone, chat, at a certain depth, part of the rock containing water 
is bit on whereby the quarry is ſoon ſo filled wih water, as to 
put a ſtop to wurking it deeper, where the beſt of the ſtone lies. 
The common remedy in ſuch caſes is, either to erect a wind 
mill pump: to: draw out part of che water, (for the whole can- 

| not be taken away by this means), or- to open a! new quarry 
aqdjoining to the laſt, which at the ſame depth meets with the 
like obſtruction, or to bring up a very deep and often expen- 
ſrye eut, under ahe: nee water, from the neareſt decli- 


| vity. * ; | a wy . : 


By the following method, however, all quarries of limeſtone, 
freeſtone, marl, &c. liable to ſuch an obſttuction, may be com- 
pletely cleared of water at little expence; and the drain, at 
the ſame time, will ſerve a double purpoſe, by drying the wet 
ground, which; in conſequence of the e contained in the 
rock, is found adjoining to it. bart ei bs 


* '£ i2 mon 18 (Nis lo nasses it; 05 73 
| mmi rr under the rock, com ls a bed of n 
retentive clay that upholds all the water received by and re- 
tained i in that rock, and which being alſo bound round on each 
fide by a covering of clay or other ſtiff foil, cannot diſcharge 
itſelf, and therefore ſtands always ſo full in the rock, as to 2 
vent taking aut the ſtone to the bottom. it 10 Load qu od: 
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li ace 
In the firſt place, endeavour to find to what fide the rock 
Rs 
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come into contact wirh it. 
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of the: ſurm̃ce in examining the adjacent ground, and by the 
aſſiſtanoe of a ſpirit- level. After diſcovering chis, cut a drain 
through the clay covering to the rock, b which the water will 
be.drawn off, that for want of a proper outlet, formerly ſtood 
pent up in * of. the — u beer e 
3. and 2. wii rh. ariel 399 in toi Mal 2 8 
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P ook may FOR remedied is different na. 
ner. 


IT often happens,- that a bed of the ſame : ſtone; of a cloſe 
compact nature, is found lying undar one of a more opem 
kind with pores and fiſſures in it admiſſihle of water, which ſo 
keeps up the water in the upper bed, that none of it can paſs 
through to an inferior open ſtratum; and on ſinking through 
this ſtone, another bed 1s of ſo open and porous · a nature, 

y water from above that may 


as to admit the reception 


Som iS a bed of gravel or ſand is found under the cloſe 
ſtone, which being ſtill more capable of abſorbing any water 
let down to it, is better caleulated for the purpoſe of clearing 
the upper bed of ſtone from water, than a ſtratum of open 
ſtone itſelf, 
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Stratum inks Which the water may be tet down, 


8 
D. 


FOous 
may be as cert . 


* 


and 


. 
, 


2 A SLUL Zower level 


„ 


ant 


"Wee his, is n an 
vr by the ſecond bed of frone ſo as to be prejudicial to the 
| working of the upper bed and which will be equally: ſo in 
vorking the ſecbnd j the work may be greatly relie ved by bors 

ing through che cloſe bed of ſtone; and letting dawn the water 
into che ore porous: one below; or into a ſtratumi of dry fand 
or gruvel, if there be ſuch under iti In place of boring, ſink- 


po Tos the water; but à more difficult one 
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Ar Ortaſkirk i Laneuſhiro, Reeidytarice taxes trees 
water,- exactly in the marmer above deſeribed, which Work 3. in 
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Nan n fueceſs of this practice, Mie Exeleſton of Scarriſbrick, a very in- 


genious member of the B ar, a d proprietor; in the neighbourhood. of Ormſkirk, 
communicated; the following information :—< In ſtone quarries, wells (pits). occa» 
| Gonally are ſunken to the open bed, which have proved ſerviceable. The above was 


practiſed in a ſtone delf near Ormſkirk with ſucceſs. But in order to lay the delf 


more effectually dry to a greater depth, Mr. Elkingtort having viewed the country, 
marked where he thought the rock terminated or tailed out, and at the loweſt level 


bet Hot s drain to be out up 20 che rock, part of which work is executed, and a very. 


conſiderable ſpring comes from it: but, on. account of the great depth (fixtecn feet), 
it will not be finiſhed before he has ſcen the work again. The drain he has laid out 
is about ten feet lower than dhe bottom of the ſtone quarry, and when completed, 
will lay chat head of ſtone dry lower than the preſent floor. All rocks moſtly where 
they terminate, are ſucceeded by broken looſe ſtones of the ſame nature as the 
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ing ſmall pits chrough the cloſe ſtone is A more effettua} me 
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Tur ſituation 9455 marl pits Is: commonly ſuch, that it xequites 
a very expenſive cut through ſome part of the ſurrounding 
bank, Nd off the water that prevents taking out the maxl- 
This might often be accompliſhed in a much leſs expenſive 
manner, by finking a pit through the retaining ſtratum under 
the marl bed, into ſome abſorbent ſtratum below, that would 
receive the water let down into it by the pit. If the ground 
where the marl lies is of conſiderable extent, ſeveral pits will 
be neceſlary to carry off the water. If; they require to be. ſo 
deep as to be in danger of falling in, they ſhould be built round | 
the ſides, or filled up to near the top with looſe ſtones through 
which the water can ſubſide. Any/crofs. mins or cuts neceſ- 
ſary for collecting the water, muſt be conducted into the pits. 
In many caſes the water may be got rid of in a ſtill eafier man- . 
ner, provided. the ſituation of the ground is anſwerable, If the 
ſurrounding bank declines on the oppoſite ſide 2 v 
THE WATER, by cutting a drain into it, and boring with a Ho- 


RIZON TAL AUGER, in to the TAIL of the ſtratum containing the 


water, it will be drawn off and reduced to a level lower than | 
1 
f ; whe. G 
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rock, and they are frequentiy (not to fay always) ſuecceded by ſand, which, Chem 
a thick bed, and of a running nature (quickſands), often cauſe wy n to cut 
| through to "oy tall end of any rock.” - See Plan 11. Fig. 2. 


In ſuch Bs as = 3 there is 3 of meeting a Rn" ea 3 or Gak- 
ing pits through the bed of .cloſe ſtone, is the moſt adviſable and leaſt en 
et. 
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ty a s bag ur Und a e blink ſupplied by a 
ſpring, riſing in ſome part of the higher ground and deſcend- 
ing into the place where the marl lies, in ſuch caſe it will be 
| neceſſary to cut off the ſource of this ſpring, and divert it into 
ſome other channel. By doing this, the quantity of water be- 
low will be Gy and more _— carried off by means hd the 
pits or drain. ks FOR 
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Arn g yok MAIN. SPRING, or that from. which *r ph wo 
their ſource, has been diſcoyered, the aſcertaining a line on the 


ſame level, to one or both ſides of it, for the better and more 


ſure direction of the drain, being one of the firſt and moſt im- 
portant parts of che operation, and the one on which Mr. El- 
kington's art in a great meaſure depends (for before him it is 
believed, that no man ever thought of aſcertaining, by means of 
levelling, the courſe of water in the bowels of the earth), a de- 
ſcription. of it may prove uſeful to thoſe. who, have never been 


"# © + 


in the en 1 uſing the * nee for * ee, 


Aae — with a re Gi 4 it is ris wa.” ll to, 
have previouſly adjuſted), and a ſtaff about ten feet in length, 
with a moyeable vane or fight affixed to it, ſet up the inſtru · 
ment in a ſituation between the object from whence the level is 
to be taken, and that to which it is to be directed, provided the 
distance from the inſtrument to each of them 1s not too great, 

M 


— 


ny « on "ou Uſe of | the. Spirit- Level, and Dies fr Us 


—_— — 
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The ſituation of it ſhould alſo * no be. than the length of 
- os. it. max be ſeen from it both 
ways; then direct ae man * the ſtaff t to hold it at the aain 
SPRING, or place from whence you mean to carry the drain; 
and, after directing the tpleſooperto the ſtaff, and adjuſting it to 
a level, make a fign to him to move the ſight up or down, till 
it be exactly oppoſite the'crofs halb in theteleTeope!? This done, 
without ſhifting the inſtrümbent from ĩts firſt poſition, and cau- 
rioning the man to fix the ſight to the ſtaff at the point diret- 
ed. he may proceed forty 62 Hffy purds Aries; tr aftlr häwiflg 
again adjuſted the level, make d figii to him to move tõ Hon 
ox LOFER "GrxOUnD;” till the fight on the ſtaff eviticide exactly 
with the croſs hair in tlie teleſcope: Te miay then leave a peg 
at the place where he held the ſtaff, and proceed in like manner 
to other ſtations, till the whole line is finiſhed, n pegs or- 
Wee che e. ORR. „bloed 


Ir the length docu line to be levelled requires the inſtrument 
to be ſhifted from its firſt poſition, the level muſt again be ta- 
ken from the laſt ſtation where the ſtaff was held, and the ſight 
on it fixed in che proper Place, as before directed, proceeding in 
the ſame manner at every forty or fifty yards 3 in length, till the 
whole is accompliſhed.” After the line is thus levelled, and aſ- 
certained by marks left at every ſtation where the ſtaff was fix- 
ed, it may again be examined, and other pegs put in between. 
tlie Wi, the better to dire@ the workmen. in cutting the drain, 
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giving! che line Wee and even mall deviations ftom 
the our uf the lbrel/av may ſhortetr-br ſtrargliter it q and hu- 
mour the ſituatium of the ground; 2 rtr 2b1c bY AG 
298 1 add io 11] 10 ici Yo 15551 Sti AH N 1 
Fox the ſue of acturady hebe the vdr requires it, eſpe· 
cially if the witter is to Be cον e any confderable diſtance, 
or wanted to ſupply a houſe, or for the purpoſe of irrigation, 
the levels may be proved by reverſing the former line of ditec- 
tioh! The ſpirit-level is alſo nebeſſary for aſcertaitiing how 
much: fall bantbe obtained from tHe drain to che neareſt outlet 
where the Water ean be diſcharged, — 
mum ein be 3 Rom a 


21 31 „Ati 10 21 4 N 1 a 141 51 il 1 . Y 4 13112: 2 


——— _—_ 4 ne diſtance than the 
Aengthllof whe Uriin may require töte cut; büt when the level 
of che vols line is Ken; and the nature of the ground care- 
fully examine ſhort drain can be cut on that Hine, with open- 
ings (placłs nt dug out} bet weer, which Will atfſwer the pur- 
poſe equally as well us one tlie Whple hight; and the Expenice 
will be conſiderably leſs, provided the length of che cbnductors 
for the water fromm each, be leg thi that of the openings or 
Plades hot et? But if the hole life, ich onfy ene conductor, 
be ſliorter than theſe, it ig better to Have all the water diſchar- 
ged at onę orifice. The level bas Freajueritly te be taken from a 
ſpring or Well, at 4 confiderable diſtattee from the en to be 


Aae ai oidiuper d fliw 1 Init aur 01 207) 211 wolls 
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communicated to dir Prefident of che Beard! of AEriguhure by 
Dr. Edwards of America, is ſo fimple uind uſafül ian i mil ement 


* 


Tur American eve as it is ſometims baliell, Being firſt 


for aſcertaining the level of drains or water courſes, that T have 
thought proper talſobjoin a deſtription of the method of wing, 
it, and have Wee rde, of it in Hate 12. No. 37 yilcio 


anti Yo Rugitiq oc: 1t 10 Aorta yigqut or n 10 


Ix is nes aſe pieces of thin wood of equal length, 
* together at top. nd connected below iby aldroſs char. 
From the angle at top, a lead plummet is ſuſpended hy a ſmall 
cord, which, when. the inſtrument ſtands level on both legs, 
ſtrikes upon a mark in the centre of the.conne@iog ber, us re- 
preſented by Fig. 5. in the Plate. The manner of uſing it is 
Gmply thus: At the place from whence the level is to beitaken, 
drive a wooden peg into the ground, cloſe in to the tepi upon 
which one of the legs of the frame may reſt; chen bringing 
round the other leg till it tonch the ground, there drive in a 
ſecond peg, and the ſpace. betwixt them will be level. In pro- 
ceeding forward, reſt the leg of the frame upon the top of the 
ſecond peg, turning round the other leg as before; and where 
it touches. the ground again drive in another ꝓeg. and ſo on 
trouble, and with as much accuracy as with the fineſt ſpirit- 
level, will the courſe of the drain be eaſily aſcertained. But, as 
it is neceſſary that the drain ſhould have as much deglivity, as to 
allow the water to run freely, it will be requiſite in taking the 


APPROVED MODE OF DRAINING KA . 9 3 


level, to regulate the direction of the line accordingly. Half an 
inch fall in the length of the frame will be ſufficient. For this 
_ . purpoſe it will be expedient to have, beſides a number of 
wooden pegs, one iron pin, with inches and halves marked re- 
gularly upon the fides of it, from the top downwards. After 
- - having drove in the firſt wooden peg at the point from whence 
you mean to conduct the drain, and having reſted the one leg 
of the frame upon it, turn round the other till it be level with 
the firſt peg. There put in the iron pin, ſo that this leg of the 
frame may reſt on the top of it when level; then drive in a 
| wooden peg ſo far, as that the top of it may be one half inch 
lower than that of the iron pin. Place the leg of the frame 
again upon this ſecond peg, turn it round to a level, putting in 
the iron pin till the top of it be equal with the foot of the 


Frame ; then drive in another wooden peg cloſe by the fide of 
it, till the top of the wooden one be half an inch lower than 


that of the iron pin. Proceed in this manner ſo far as you 


mean to carry the drain, which will have the ſame degree of 
declivity all the way along. A line thus ſet off is marked from 


A to D in the Plate, When made on a ſmaller ſcale, it is uſe- 
ful in aſcertaining the proper deſcent along the bottom of the 
drain, while the workmen are laying it ; but when made for 
this purpoſe, the croſs bar muſt be fixed to the bottom of the 
legs, as marked with dotted lines in the Plate. 
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Tur borer ud in ain is nearly ſimilar to that made uſe 
of in ſearching for cont br othet fübtetranedus Minerals. The 
auger; ſhell, or wimble, as it is variouffy called, for excavating 
the earth or ſtrata through which it paſſes; is from two and a 
half to three and a half inches in diameter; the hollow part of 
c one foot four inches in length; and conſtructed nearly in the 
ſhape of the wimble uſed by carpenters ; Only, the fides of che 
well come Uloſer to one ahocher. The ids are made in fepa- 
rate pieces of four feet long each, that ſcrew into one another 
to any aſſignable length, one after another, as the depth of the 
hole requires. The ſiae above the auger is about an inch ſquare, 
utileſs at the joints, where, for the ſake of ſtrength, they are a 
quarter of an inch more. There is alſo a chiſel and punch for 
ſcrewing on, in going through hard gravel or other metallic ſub- 
ſtances, to accelerate the paſſuge of the auger, which could not 
ottierwife perforate ſuch hard bodies. The punch is often uſed. 
when the auger is not applied, to prick or open the ſand or gra- 
vel, and give a more enſy iſſue to the water. The chiſel is an 
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ſharp, for cutting ſtone, and the punch an inch . like _ | 


? 

[ 

4 — > . —— — uf ay WEE re:. 
bi 


other part of the rods, with the point ſharpened alſo. There is 
a ſhifting handle of wood, that is faſtened with wo iron wedges 1 


affixed to it, for the purpoſe of turnin round the in bor- 
ing, and alſo two iron keys for ſcrewing and unſcrewing the 


rods, and for aſſiſting the handle when the ſoil en and 
more than two men required to turn it. 
To TAR 1 bur, . uſe 8 8 be b is a difficult part of 

the buſineſs, - Some who have not ſeen it made. uſe of in drain- 

ing, have been led into a miſtaken notion, both as to the man- | 

ner of uſing it, and purpoſe for which it is applied. They think, | 

that if by boring indiſcriminately through the, ground to be 

drained, water is found near enough the ſurface to be reached 

by the depth of the drain, the proper direction for it is along 

theſe holes where water has been found; and thus make i it the 
firſt implement that is uſed. The contrary is the caſe, and the 

auger is never uſed till after the drain is cut; and then, for the 
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purpoſe of perforating any retentive or impervious ſtratum, ly- 
ing between the bottom of the drain and the reſervoir or ſtrata 
containing the ſpring, Thus does it greatly leſſen the trouble 
and expence that would otherwiſe be requiſite in cutting the 
trench to that depth, to which, in many inſtances; the level of 
the outlet will not admit. The manner of uſing it is ſimply 
thus: In working it, two, or rather three men are neceſſary. 
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OO PR PEI Geof: 3 round 
by meant of the wooden handle 3 and when the auger is ful, 
cher draw it out, and the mam im the bottom of the trench 
 elears'our he earth aſſiſts in pullint it out, and directing it in- 
ed the hole; and wh wan alſo ant in turning with che iron 
handle or key; when the depth atid length of rods require addi- 
tional force to perform the Sperutibn , Thee work men ſhould 
be cautious, in boring, not to go deeper at a time, without 
drawing, than the exact length of the ſhell, otherwiſe the earth, 
Flay or fand, through hich it is boring., afiex the. ſhell is, full, 
makes it very difficult to pull out. Fom this purpoſe, the exact 
length of the ſhell ſhould be regularly marked on the rods, from 
tbe bottom upward. Two, flat, boards, with. a hole cut into the 
8de of ane of hem, and laid alongſide af one another over the 
drain, in time. of boring, are very uſeful for directing the rods 
in going, down, perpendicularly, for keeping them ſteady in 
boring, and. for ihe men. ſtanding on when. performing the 


operation, (No. 4. in Plate 23.) The other implements uſed in | 
cutting the drain, are, heſides che common ſpade and ſhoe], 


thoſe repreſented in the Plate. The hollow ſpade, made of oak 
timber, and ſcooped out in the middle, is uſed in ſoft peat 


foils, being light and eaſy to work with, and the edges pre- 


venting. che earth from falling of, hen thyowing it out of, the 


wench. They are made of iron in the- ſame ſhape alſo, for 
throwing out glay; or teugh ſoil. The choad handed ſpade 
or ſhovel, having the: edges turned up, is. well adapted fon 
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JJ eee e or DRAINING a 
. | ſmoothing the bottom of the drain before laying thefougti, - 
9 and with which the workmen have leſs occaſion: to: ſtoop./: As 
; the common opening of the ſough- is fix inches: ſquare, à piece 
of wood of that fize, and one yard in length. is very uſeful for 
laying in the bottom of the drain, and building the ſtones on 
each fide of it, and which can be ſhifted forward as the work · 
man re in Rr the ſougn. Ar hege Y is * tet 
i - Soy err eee + 8 j fit 20612085 4 
Of the Seen als. tri 
| TI inſtrument was lately invented At 5 Heafield 
; of Hather in Leiceſterſhire, and is not yet come into general 
6 uſe. The advantages of it are in many caſes conſiderable, = 
I  teſſening the expence of otherwiſe cutting, and performing the 
1 work in a much ſhorter time. Where a drain vr water courſe 
6 „ has to paſs under a bank, road, hedge, wall, rivulet of water, 
b. or for drying marl pits, &c., it may be uſed to advantage in ex- 
| 1 cavating a ſufficient paſſage for the water; without opening a 
| : trench. In layitig leaden pipes for the conveyance of water, it 
. is alſo uſeful, in making a hole in which ou ' Pipe 4 be laid, 
| without opening a cut on 1 e * 
1 2 | i % nenn Bt: it 
b 0 Fon tapping ſprings, or finding water at the bottom of a hill, | 
| either for the ſupply of 'a houſe, or for draining the-ground, it 
6 


may be uſed with ſucceſs, as che water of the ſpring, when hit 
on, will flow more eaſily, and in greater abundance; through a 
horizontal or level, than through a perpendicular outlet. 
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Tux manner of uſing it is thus : Suppoſe a lake or pond of 
water, ſurrounded with high banks, to be emptied, if the ground 
declines lower on the oppoſite fide, find the level of the bottom 
of the water, and trace that level to the face of the bank where 
the perforation is to be made. There ſmooth the ſurface of 
the ground ſo as to place the frame nearly level, with the auger 
pointing a little upwards. It requires two men to turn the 
handles at top, in order to work it, which may be better under- 
ſtood by examining the Plate. When the auger or ſhell is full, 
the rods are drawn back by reverſing the lower handle, and 
rods added at the joint when the diſtance requires. In boring 
through a bank of the hardeſt clay, two men will work through 
from thirty to forty feet in a day, provided there is no. inter- 
ruption from hard ſtones, which will require a chiſel to be fixed 
on in place of the ſhell, and longer time to work through. if 


the length to be bored through is conſiderable, or longer than. 
the whole length of the rods, a pit muſt be ſunk upon the 

Une, down to the hole, for placing the frame when removed; 
| and the operation carried. on. as before.. | 
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Extratts Nom 22 . the Agricultural "TO of Whol buntes in 
Englant where My. Eltingtin bas executed: the ug remarkable 
Drainages, tending io authenticate the Advantages derived from 
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Ia begin wich Warwickſbire, being Mr. Ekington's na- 


tive county, and the one in which he firſt —— the diſcovery. 


£33 121 LL 5240334 1 Hd 37 Bt 10 ir 13 227 EA 


5 


It © log 20227 0 ot 1 
yi " Tory Tr Yf Wazriex, 5 John Wedge. * 


Aren 


„ Dries Wunden Aub; the firſt flep 3 im- 
mlb; all wet land; it has been practiſed with much ſuo- 
ceſa in this county for ſeveral years, but more particularly ſo 
.fmce Mr. Elkington, a farmer in this diſtrict, introduced a me- 
thod of draining boggy lands, by making deep drains, and bor 
ing at the bottom or ſidas af [them through! the different under 
ſttrata, ſo as to tap the- ſprings, and thereby, in many inſtances, 
cure large tracts of land with very few drains. Phe novelty of 
this practice here, and Mr. Elkington's myſterious manner, in 
r where, and in Chat- direction che different 
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ſtrata of the earth divided, and at what particular point an au- 

| 4 \ NW ger hole might be bored, to lay dry this or that particular 

BW | ſpring or well, were "matters WHich ätträctec much notice, and 

occaſioned great ſurpriſe; and it is but juſtice to Mr. Elking- 
ton to ſay, that in one claſs of bogs, &c. which abound as 
much as (perhaps more than) any/othes, he has not only had 
the honour of f introducing, the auger. in his county, but the 

Os merit of laying effectually dry many, AE — of land.“ 8 
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direction of a Mr. Elkington, who is ſuppoſed to be the firſt in 
that line in the world. After forming the drain, by beginning 
at the fall and working upwards,. he makes uſe of a: borer” to 
find the ſpring, with which he: generally ſueceeds, which: has a 
wonderful effect in draining the land. It is ſaid that he has a 
very quick and certain method of finding where the ſprings 
lie, peculiar to himſelf. By the uſe of the borer, Mr. Aſtley * 

F had a piece of land/drained without going into it, by the fo 
lowing circumſtance: Mr. Elkington was employed in drain» 

ing a piece of land belonging to Mr. Richard Aſtley, which 

was ſeparated from his brother's by a ſmall river or deep riv ulet. 
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„ü „ Io" TI "RIO" _— 0 2 „ _ 9 —_— Ld 


* Of Odſtone Hall. 
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Mr. E. coding We dping ded — Fibre tHe "fins 
face (under the bed of the river), completely drained both 
pieces; » Twas informed, that ſome time ſince, Mr. Elk iogton 

was engaged in draining a piece of land near Laitterworth ; and 
| ſoar after he had bound (ſome call it taping) the ſpting, the 
inhabitants, to their very great furpriſe! found their wells all 
dry. After inveſtigating; the cauſe, it was found that Mr. E. 


had been the means of it, by ee off the ſprings which hp. 
plied the town x with water.. Ao ei vigien9> hogs; 


4 


« T MENTION the above two inſtances merely to ſhow what a 
wonderful effect the borer has, and what a very capital inſtru- 
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ment it is for draining,” be. 


J 90 not mean to ſay that Mr. E. is the only perſon that 
makes uſe of the borer; for there is ſuch a very great ſpirit for 
this Kind of improvement, that there are very few of the beſt far- 
mers without this inſtrument. Mr. Elkington has ſo much buſi- 
neſs, that it is with hl wo he is to be had when wanted.” 
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croqu sold RS en by Thomas Brown. 


Tu lai bor every other method ſeems to bend to 

that practiſed by Mr. *Elkington, whoſe e practice 18 becoming 
every day more extenſive, and ſcems to me the moſt effectual 
of all others for carrying off ſubterrancous waters. He lays a 


* 
/ 


5 l , 
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lone drain fre chree-40: ſix feet below abe ſusbsgeg list fills i 


direction as to eut the ſourcg of che ſpring, and with ſuch a de- 
clivity as to ſtour itſelfi Wherever he  Gnds the ſource of the 
ſpring below the level of his drain,: be bores, ard with ſuch 
judgment, that, to a ſtranger, his auger ſeems poſſeſled of the 
virtue of that rod with which Moſes ſtruck the rock; fur the 
water. immediately guſhes out, and perhaps lays lanck thar before 
was! too wet to carry a ſheep; ſufficientiy doy to carry the heavieſt 
ox. This method certainly is effectual agaimſt ſp ring 
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CounTr of Sorrokx, by Arthar- Young, 5 25 Seeretry ts to the Board 
of I &f, or. 


* Ir wil nat be improper 66 hinkt har there are two errors: 


very common in the performance of this improvement. The 
firſt is, mak ing the drains in, or nearly in, the direction of the 
declivity ; whereas they ought always to be made obliquely a- 
croſs it: The other is, that of marking out and making nu- 
merous drains acroſs the ſides. of ſpringy hills, which might, in 


many caſes, be drained completely with a ſingle drain, judi- 
ciouſly diſpoſed, according to thoſe obvious principles upon 


which the celebrated drainer, Mr. Elkington of Warwickſhire, 


proceeds. No improvement can have greater or More imme 


diate effects than this af animng; ; none that Pays. the mes 


with more erde 2 
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C ATraerrs have been "made to tap ſprings, by boring into 


them, by Mr. Elkington. AND. ans and a with 


ſucceſs,” 8 I 

. 3 S] NA . duns N 1 Nun Wh. 1 ne + WI N * u. 21 
Ms. Prrr, in 1 * of the improvements i in Fiſherwick 

Park, fays, ; 
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Orr 8 


erate? , - * 
munifcence of th noble o. owner x, have conſpired to {I a 


een 


dreary m mc oraſs one of the moſt delightful ſpots i in nature, and 


have in 2 'ere: . ok ſucceeded : wich ſucceſs i 1s Rill further 
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hei ghtening 'by the improvements of Mr. Elkington, in the in- 
terception, of ſprings, and the diſcharging of ſtagnant w water,” 
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« In Pr: oh of ns drains it may 3 chought right to 


mention, that various experiments have been made at Ewell- 
Gran ge, the ſeat of the Earl of Plymouth, and i in that neigh- 


bourhood ; but chat by boring after Mr. Elkington- s method, 
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fituations, (viz. b own ara or Bopy WR to ſuperſede 
the uſe of every other.” Pyro 
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I ſhall have more occaſions than one to mention.” — 


E . 
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The chief obzect of our ride was to view Mr. 


i s & 


* 


ew Mr. Elkingron's 
works, who, we were informed, was engaged by une of the 


owners of theſe mills ®, to. being them. more water, by draining 
ſome boggy ſpars, from which, the. ſprings ariſe. We e viewed 
his trenches for this purpoſe: it ſcems that this moſt ingenious: 
operator had contracted with. the millers, to be paid only in pro- 
portion to the» additional quantity of water he procured for 
them. As we viewed his drains, and e general declivities of 
the waſtes around, a queſtion aroſe amongſt us upon. the poſſi 
bility of procuring more water by any drains, or cuts, or bor- 
ing, than flows already in a more diffulive manner through | 


bogs ; —EXCEPT by bringing w. water to o take; a diredtion on one 
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8e of x-bil, mien: | lows. out on another 
— — " Bus, Mr. Elkington's practice 
ee in ont circumſtance, 4ND> DIPFERS FROM: ANY 


DRAINER I nurn rar KNOWN. From diftance to diſtance at 
the bottom of his ſurfs*, which. are of various depths, from 
three and four to ſix and ſeven feet, he bores with a com- 
mon iron boring rod, [five or ten lawer, and in doing this of- 
ten finds che water riſe quickly in the hole. By this apera- 
tion, it ſhould ſeem, that: he has Mr., Bakewell's idea in con- 
templation ; and it is to be noted, that by this practice, he in 
many caſes, by a fingle drain, lags lands dry that were not at 
all-in che contemplation of the perſom he employs him, even 
to a conſiderable diſtance. Suppoſing ſprings to lie in ſtrata, 
nearly on à level, and to communicate from fide to fide of the 
largeſt hills, in ſuch caſe it does not ſeem at all improbable, 
but that, by draining and boring deeply on one ſide, you may 
procure more water than came before, by diverting it from 
che uſual courſe 3 ſo that, by carrying on works of this ſort on 
one fide ef a mountain, the other fide at ſome miles diſtance 
may be drained. Thus the millers on one ſide of a hill may 
pay Mr. Elkington for bringing water to their dams, and the 
millers on the other fide of the hill proſecute him for. depriving 
chem oF their ; which, it muſt be confeſſed, would be a laugh- 
—u — Sa — —— EC 


* Or soν/ the . 
+ See Annals of Agriculture, Vol. XVI. 
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able een Such works, how: 
ever their eh hates 4 conſequenees, have infinite 
merit, and do great credit to the talent of this very ingenious 
and uſeful man, who will have OE W he wen of 
e HT id Yo montod : 


It 


* TuE 6. To Aſhby de la Zouch; called in our way on Mr. 
Marſhall, to view a bog of ſeveral acres, drained by Mr. Elking- 
ton, which he effected with his uſual ſucceſ o. 


Tus bog was occaſioned, as they commonly, or rather al- 
ways are, by ſprings, which he pierced into by means of a 
deep drain, boring at the bottom of it, as above deſcribed; 
the ſurf in this dry ſeaſon runs no inconſiderable ſtream. The 
whole is now under oats, a very fine crop, on land, which be 
fore was of no value whatever. m—— 
„Mr. Elkington has been n Mr, Knowles: to 1 
the ſlope of a hill poiſoned with ſprings; in every inſtance of 


2 
* 
= 

1 
. 


his draining, I hear ſome new circumſtance, to. prove the ſar 
gacity and ingenuity. of this ſkilful: operator, who may be 
termed an engineer of a new order. The crown of the hill 
above Mr. Knowles's wet fields is all dry, ſound, gravelly land, 
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Of Nelſon in Lieceſterſhire. In a certificate ſent to the Board of- Agriculture, 
Mr. Knowles ſays, that this land, by means of Mr. . Elkingtan's drains, was ren 
dered worth 308. or 40s. an acre, which, before was not worth half a crown. 
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in which no ſigus of ſprings; becauſe pervious to water in its 
Jevel; but when theſe ſprings came to the fields in queſtion, 
which are clayey, they riſe to the ſurface proportionably to the 
quantity of clay which impedes their progreſs ;/ in tl. is caſe he 
found, by taking the levels, that ſprings on the other ſide of 
the hill in a clayey ſpot, at the diſtance of ſome hundred yards, 
were exactly on the ſame level as theſe paſſing under the gravel 
on the elevation, and thus breaking out where the paſſage was 
obſtructed, by variation of ſoil. And he pronounced, that 
when this is the caſe, one ſurf, ſkilfully marked, will drain a 
variety of different and even far diſtant fields; and he recom- 
mends, in ſuch caſes, to wait, after the firſt drain is made, to 
let its operation take place, for ſix months, or even a twelve- 
month; in which time it will be found, how far the effect has 
taken place: if more are wanted, they can be made. When 
ſprings are brought in this manner from a diſtance; there is no 
doubt but he brings more water to a place than flowed in it be- 
fore. The great ſkill is to know where to bore. The ſurf or 
French bricks which he ty. are n * a thouſand 
more e than common ones. — 1s 0 or ne nes 
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IN a treatiſe, lately publiſhed.; ©' On the neceſſity and advan-- 
tages of care and economy in collecting and preſerving dif- 

ferent ſubſtances for manure,” by Thomas B. bean F. R. S. 
is the following, obſervation :. 


<4 44 + 


ed and brought to the higheſt ſtate of fertility. Their preſent 
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21 — eee. enn no very diſtant pe- 
riod, the peat moſſes of Great Britain and Ireland will be drain: 


ſuperabundant moiſture renders them not MERELY PRE 
waſtes, but extremely injurious to the-drier lands in their vici- 


kington, in reclaiming! and improving moſſes, cannot fail to 
excite a general -imitation of the very ſucceſsful proceſſes by 
which they have rendered theſe bogs productive of plenty; 
with the additional happy effects which thoſe improvements 
never fail to produce on the CLIM4TE, TEMPERA TURE, and 1. 
oA of all the countries adjacent to them.“ 
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Soon is part of a letter, received from Charles Townley, 


Eſq. of Townley, in Lancaſhire, reſpecting Mr. Elkington's me- 
chod of draining, and the improvement made on the ground, 


by means of his drains.—— 

— ——ReſpeRting the mode of executing 
theſe drains, it differs from the common practice of making 
hollow drains, only by their being cut much deeper, and by 


boring with an auger either to increaſe the runs of water from 


* 
— 


Y — — — 
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Of Liverpool. Mr. Wakefield has lately made wonderful improvements upon 
the great Trafford Moſs near Mancheſter in Lancaſhire, | 


nity. Thie invention and energy of a Wakefield“ and an El- 


— 


— 


the 8 a cv are 2 at, or to give e hem vent 
when they lie too. deep for the ſpade to reach them. Mr. EI- 
| Kington's art, or xnewiedge ef draining,; lies, as you muſt 
know, in judging of the preciſe place where the pernicious 
ſprings 'can be caught; and in carrying them off in the 9 
and moſt E atage gu NRANRET anner, The. mere plan of a drain 
can give little inſight into. this, bind gf knowledge 31 ſhould 
think, the heſt mode of conveying the ſyſtem, by plans, to the 
ee eee eee nee . | 
ſtrata and runs af water, below 1 

the moſt proper ſituations of the drains, that are to catch them. 
1 will only repeat, that thoſe .xlrained., 30ger/.L4vp8 chat 
haye had the. proper manure. laid upon them are not only 
made dry, but the hexbage produced om chem is. become ex- 
cellent, from having been, previous to the drairage, of very 
little, value; and thoſe, drained. lands which: have as yet received 
no manure, are rendered equally dry, and the coarſe and uſe- 
leſs herbage, with which they were wholly covered, is viſibly 
giving way to better graſs. The proper manure will ſoon be 


laid on them, after which, I am perſuaded, the whole herbage 4 
vill be excellent : The drains were only finiſhed laſt year. 1 


Tewnley, 28th September 1796. (Signed) CHA", e 
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Pe * a lee. — eee Mr. ee 2 to 
Sir JOHN SINGLAIR, Baronet, tr .2 edi 

ot ate en ont S580 et 24-8: bo | ür Nel 

Wa SIR, | bra I m1 Neuin) 5 . 25th Oe e | 


1g AM extremely ſotty” at having taken fo long a time in re- 


turning the certificate you wiſhed me to ſend; but 1 waited to 
ſee the effect of a drain T had ſet out for Mr. Jennings of Har- 


lington, Bedfordſhire, a nephew of the late Mr. Whitebread's; 
or 1 ſhould have ſent it ſooner. The land 1 drained for him, 
had, about two years ago, been attempted to be drained in the 


common mode, and a confiderable ſum of money had thereby 
been expended to no purpoſe, as the land, at the time I under- 


took to drain it, was as wet as ever. I have the ſatisfaction of 
ſaying it is now the drieſt land on the eſtate, and made ſo at 
an expence which does not exceed one twentieth part of what 


it had formerly coſt, by attempting the common mode of 
drainin 8. 1 am, Sm, anni obedient humble ſervant, 


. (Signed) JOHN MAUGHAN. 


Corr of the CERTIFICATE. 


1 Jon Maucham of Luton in the county of Bedford, land- 
furveyor, late ſteward to Thomas Powys, Eſq. M. P. do hereby 
certify, that, in conſequence of a recommendation from the 
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Board of Agriculture, I mole on Mr. Elkington, who very 


readily communicated to me the principles of his art of drain- 
ing land, which I have fince practiſed myſelf with great ſucceſs, 


and to the fatisfaQtion of thoſe who have employed me. And I 
hereby farther certify, that T have found Mr. Elkington's mode 


of draining of the greateſt public utility ; that I have ſeen land 
of little or no value, when drained on Mr. Elkington's prin- 


ciples, made worth forty or fifty ſhillings per acre, and pro- 


ducing the richeſt crops both of corn and graſs:— In ſhort, that 


no mode of 1 improving wet land equals it for public utility.— 


Witneſs my. bepd, this a A day of October 1796. 


BESIDES the above, many other communications and certifi- 
cates, teſtifying the great advantages that have been derived 
from Mr. Elkington's practice, and what are likely to reſult 
from the knowledge of his ſyſtem being generally underſtood, 


might have been added; but as moſt of theſe have already been 
made public by the Board of Agriculture, in a former paper on 


that ſubject, what I have inſerted here may be ſufficient to 
convince the public of its utility. 
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TS FOR THE IMPROVEMENT OF BOGS, U. 


BEING DRAINED ; 
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IN GENERAL. 


OBSERVATIONS ON HOLLOW AWD SURFACE DRAINING 


— 
PREY 
- 


* 


OPS „„ we 
$ a 


* 


as aw» 


ah + 


„ 


=> 


- —ꝛů— —-¾: - —ͤ—ͤ— — — 


b 


. 


3 
42 


Pry ory 
| WP" 9 2 AN #3 


= 
# 


'# 3 
- 


: 


4 wie 


— 


e e 


„ -—_s. 


on 


uu 


_ 


_<__r___— ——— CTY. ES 


— 
4 " »* 
enn . N. ene ' 1 
ö 10 1 2 . © Tay 4 44 ds {I i £4 * 10 * FA 4 
- = * 1 - 4 4 775 ” >. 
ws £@ W- 1 > 1 4 * * a þ J * pond £ 4 of „ 9 . * - N 4 
..artt 2 <5 {3 ihnen ent ob nm oraent{f1 STEM tem zt SIND 
; # 
” - ' * r 4 pe 
v 9 4 o - . 4 * 1 * * 8 14 2 * (2 0 ” * 42 Sf + 35% > 1 4 
. 4 : - A 3 e * 1 4 ; 1 : Fr 1 2 1 * rt 4 Fd * 4 12 . 10 4 F — 9 # * 4% — * # 4 3 34 by 1 1 
8 1 
nnn . ro nant bation. : E 28 HE 91999 
* 
. + © v . " g * 
* 2 ; y F . 1 . ** ' | 8 - * — , . 4 
IQ Dare it i elt 4 41 4 þ RY, SET DIS TKI GO 33 
, | AF P E NDIX 
* * vo 
HA: win . roi vieeel Sehnen no Dir ett 8 
* 
Ir. i, 
„ #% L200 i "# £» . - * b " 7 L * 14 | * , 8 * - . — - ” - » Ef 'Y ” 
Li SIE 3 af I3 S344 # >» .# Io : DA SBITKE vw 5 3113 ; 
Hints for t the Improvement of Bogs, ofter being Dine.” 
4 | V2 i 4 
£ 4 — 21. : : 


* * 0 
1. q F 


21 495 2 587 Js DF. 23211 ; 2 33BY 131 I 


* next i hin to be aden a N or piece of marſhy 
ground has been completely drained, is, the means moſt eaſily 
accompliſhed, and beſt adapted for its further improvement. If 


144 


the bog is overrun with ruſhes, and other coarſe aquatics, no- 
thing will tend ſooner. to the firſt part of its improvement, than 
OFERSTOCKING it with cattle, ſo. ſoon. as it acquires a ſufficient 
ſolidity to bear them with alety; i but care muſt, he taken, not 
x0 put che cattle on it, until it is ſuſficiently frm, otherwiſe the 
ſurface will be poached, and the coarſe herbage not cloſely bit- 
ten. Thus will the coarſe graſſes be cloſely eat down, and the 
preſſure of the cattle will help to conſolidate the ſurface. By 
this alone, it is wonderful to ſee the difference of verdure that 
ſoon takes place; and it is worthy of remark, that a bog of the 
worſt kind, after being drained and ſo treated, without any other 
melioration whatever, ſhould ſpontaneouſly produce ſo many 


3 


118 FURTHER IMPROVEMENT or 


fine graſſes, that have hitherto lain dormant, and by the ſuper. 
fluous moiſture been prevented from coming forth, ſhould, as it 

were all at once, be called into exiſtence, and afterwards continue 
to flouriſh and increaſe. The ruſhes will ſoon decline, and give 
way to better graſs, which will I fpring up in abundance. Lime, 
or marl ſpread on the ſurface, will greatly increaſe the growth 
of white clover, and other kinds of ſine natural herbage, after 
the ruſhes and coarſe plants have been cloſely cut and eat down. 
with the cattle *. The firſt thing, however, to be done, whether 
the field is to remain in the natural ſtate of paſture, or to. be 
cultivated by tillage, is, to level the ſurface; the natural irregu- 
| larity of which is, in moſt caſes, an obſtruction that ought firſt 
to be removed. The earth that compoſes the bigheſt parts 
ſhould be removed, and mixed into a compound with lime, to 
be uſed either as a manure for a crop, or ſpread on the-ſurfice 
as a 70 DRESSING for graſs. Earth of inferior quality may be 
ſubſtituted for filling up the deepeſt hollows. Where the nature 
and ſituation anfwers, no improvement is ſo cheap, ſo ſure, or 


ſo profitable, as converting a certain hang of bogs into water 
meadow * | 


* 
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Tux beſt time to cut ruſhes, &c. is, when the ſhoots are weak, and before the 
ſeed comes to maturity. If left till the ſeed is ripe, it ſhakes, and falling on the 
ground, multiplies their growth. They ſhould: be a cut before this ſea- 
ſon, which will ſoon extirpate them. 


' + IT muſt be underſtood, that the ſurface of the bog has been properly levelled, 


| 
) e | | 

be #4 | | C / 1 „r | : — | 

-© DRAINED'BOGS, & o. 119 


I. it lies along the ſide of à river or ſtream, — | 
44 ff E wsd of irriga Bom ie mafligsd with dei ebe 
tiom, it never fails to — luxuriant crops of graſs. This 
crop is in every reſpect beſt adapted to the nature of ſuch 
ground, being leſs affected by che inclemency of a cold or moiſt 
climate, and giving a more ſure return, without the labour and 
expence of annual vulture, than any crop of grain that might 
be produced. Asa proof of his, eee cee, 
ter meadow on the eſtate of Odſtone Hall in Leic 
Which, from. being mere bogs, before being drained. br Mun. 
Elkington, now; produce as abundant. crops of graſs as any of 
che kind (water, meadows). in that part of the kingdom. As a 
farther, inſtance of the; good, effects * produced by watering chis 
kind of land, Mr. Boſwell, in his treatiſe on that ſubject, ſays, 
Lands that are very boggy, require more and longer watering. 
chan any ſang. or gravelly ſoil: the larger the body of water 
that can be brought, upon. them. dhe better; its weight and 
ſicength, will. greatly aſſiſt in wompreſſing che ſoil, and deſtroy- 
ing the xoots of | the, weeds-that, grow upon it; neither can the 
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F Yo 2noifiog 305758975 boot or ts of 
weltenyiog, and a good F it, before the qperaion of lotng can be 


atempred. Ie is WL & well aſcernined Wap Merionethſhire there is land that 

was fotmeriy not worth 6d. per acre; but being how DRAINED AND FLOODED, be. 
des affording excellent paſture till the iſt of June produces two toris'of good hay, 

cut 49 che beginning. of Abguſts Axricultunii Repart f Meranethſbitec: 1 1110 
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ſon, immediately afior the r Er is eaten, 2X THE CLOSER: 
17 1760 THE rn This ſpeniss af foil; after heing An 
PRAINED arid watered, will equal the wiſhes of the moſi ſangune 
wa — %0 Dον,,ſ,jwZn/d I 50 ee vdo ni e 940¹⁰ 
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eee ſyſtem of eee laid down, 
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directions that hold good in every ſituatiom But, in ether parts 
of the proceſs, different modes molt be adopted. according as 
the ſituation and form of furface require. In thoſe where tlie 
command of a river or ſtream can be benen the general rule 

is, to collect a ſufficient quantity of water Heatly ort A level 11 & 
main carier, which can; by means of fluices ont ucted at pro- 
per places in the ſides of ir, be let but into floating tretiches:/ 
cut along he furſuce of the feld, or ſides of the declivity, one 
below another. Theſe floating trenches will collect the water 
from above, after paſſing over the ſpaces of ground betwixt each, 
and diſtribute it equally over the ſurface of each ſpaee lying be- 
tween them, alternately. Proper attention muſt be paid, at the 


proper ſeaſons, to open and cloſe the fluices in regular rotation, 


ſo as to flood different portions of the land ſucceſſively, and the 
floating gutters ſhould frequently be cleaned and ſcoured out, 

to prevent their choking up, and to deftroy the growth of ruſhes, 
or other graſs that may grow up in them. From the very ab- 
ſorbent quality of the peat, the water would require to have a 
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more rapid motion on bags, Man en lik len pero ee 
The ſaying of manure. is another circumſtance in fayour of wa- 
ter meadows, as the, application of. it would appear to naſe 
material. copſequence, PARTE ſeldom uſed by, ſome of the 
beſt, ode Wn. England“. Still. however, 1 would chink, that 
the uſe of lime or N marl, diluted in the water of the upper 

| Faxier, would be attended with, the moſt beneficial effects. Its 
iner particles; would, thus be intimately diffuſed over the ſur- 
face, would be lodged in aer og Sith, the; Spott. f. Af 

graſs, and | afford them ade additional. nouriſhment, t. to What „der IS re- 


903 2d Spee 17101 211 .1 33 þ 19m! 519 glg 5; 4 
1 Ius late celebrated Bakewell, wha ns great e for watering, pled | 


Ne MANUTE on his water meadows. It was a favourite idea of his, that water made 
NOT ud. 


| to float over the "greateſt bog o or beau, WirfoUT BEING DRAINED, would net 
only have the effect of ptoducing à fitter herbage or it, but that the prefſure of 
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ſurd, and which the following Se will prov, 1 Park, ene 
in Staffordſhire, a conſiderable | extent of bog was thus watered by a cut for that pur- 
poſe, conducted under the direction of Mr. Bakewell at a very great expence, and 
which, after being completed; had the effect of rendering the ground much worke 
and more ſwampy than before. This, to the ſurprife of Mr. Bakewelt (but not en- 
tirely to his conviction), not having the effect which he argued it would, Mr. El- 
kington was applied to, who, by means of a drain which he made, and which did 
not exceed ONE THIRD of. the expence of Mr. Bakewell's water works, has rendered 
A a —__—_ its former value, and which now produces crops of 
grain equal in value to any that is produced in that county. This is mentioned as a 
proof, that land of — without wy (Rene can never be 
watered with advantage. — * Kit 4 


p 
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GE Bot We edith qualities of the water. The operation 
would be fimpte, and — experice triflivg, from the finial ads 
tity of lime ſofficient for the Purpolt. The lime ſhould” be laid 
down ont the fde of the u dermolt trench or cater; and uf | 
| ter being SLACKED, put in ſmall quantities among the water in 
che cut, and being ftirred about, would be carried down by tlie 
| fiream,” and equally diffiſed over the furface. It is to be ob- 
Lirved, that the lime, or ten mtl. is era tr be usch in this 


vy a duty upon it, the cefiiſs of ſalt ale in this manner aden 
be a valuable i improvement, its fertilizing qualities being equal- . 
ly beneficial on paſture, as well as on arable land *. Theſe ex- 
periments I have never ſeen practiſed. although recommended; 

but it is obvious to every one who is in the leaſt acquainted 
with the manner of flooding, and with the qualities of theſe ma- 
nures, that it muſt prove beneficial; beyond a doubt f 
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* Ina communication to the Beard of Agriculture on the nature and qualities. of. 

ſalt as a manure, by Mr. Roalfe of Sandwich, he ſays, 5 Salt is alſo excellent upon 
 ruſhy and ſour paſtures, which are ſubject to occaſion, the rot in ſheep 3 ſuch, is its 
effect, that it prevents that deſtructive evil from attacking them.” , 


+ A nETAaOD nearly fimilar to this ſeems to be praRtiſed: in watering-ground:in 
Switzerland, as appears from the following remark in a treatiſe entitled“ Le So- 
crate. Ruſtique, 2964. Our cultivator conſiderably augments the vegetative pro- 
perties of the water by 27CH MOULD, procured, as I have already mentioned, from 
green turf cut from eminences in paſture or fallow. land, This he throws into the 
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As it is only in certain ſituationis, where this mode of improve 
| ment, by means of water, can be adopted and practiſed With ad- 
vantage, I hall next take notice of che other means that ma) be 
vuſod, and that are beſt calculated for the improvement of bogs; 
by converting them into a ſtate of cultivation, ſo ſoon after 
| e eee to the ſpade or the plough. 
; | | Wfwillug g. 
Ir the bog is of conſiderable extent, the firſt thing to be done 
after draining; or which may be done at the ſame time, is, di- 
viding it into proper 2 "oy . dit ches. 
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Turex will aſſiſt in divide off the ſurface water, which the 
covered drains do not effect, and part of the earth thrown out 
of them may be mixed in a compound with dung and lime, or 
made uſe of in filling up ſome adjacent hollows. If the ground 
is to be pared and burnt, part of it may be burned along with 
che turf; but this is ſuppoſing that no thorns or quick fence i is 
planted along the ditches, in which caſl e no bank of earth i is re- 
Wil on e ſide. 10 ploughing, regard muſt be paid to che 
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principal head of water, wks TOPIC 2 imbibe and communicate 
fertility over the meadow.” In a note by the tranſlator, alluding to this. paſſage, he 
gays, * This is a good thought, but the benefit on ſome ſoils of caſting a ACER 
Anm ee Ht RAS NELs cad 
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tion, yet theſe hints ſeem to have eſeaped the Mention of moſt practical flooders. 
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proper direction and inclination of the ridges and furros to- 
wards the open ditches, in order to diſcharge the rain water as 

it falls *. The great object is, to get the ground brought to ſuch 
a ſtate as to be fit for being laid down with graſs ſeeds, when. it 
may be confidered in ſuch a ſtate of improvement, that any ſub- 
{ſequent crops will require mmm n l 


to cultivate. 
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IN. W or W "wy At will RT. 
uſe the ſpade, by-which:the work will be done nearly as expe- 
ditiouſly, and much more effectually, than with. the plough at 
firſt. There are various opinions, how far -paring and burning 
is conducive to the improvement of land. Some have con 
demned it, as a practice that ought to be exploded o &rYFRr, 
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* 9 when Too. MPCH, DRAINED, are apt. to. We pine yk 1 
ſeaſons, To remedy this, if the ground is very flat or nearly level, fluices may be 
made in the lower end of the divilon ditches, which, i in very dry ſeaſons, may be 
let down to keep in che water received from the top drains. If the ditches have a. 
deſcent; fo that the water cannot ſtand level all the way, ſeveral fluices of this kind 
will be neceſſary, or the water may be ſtopped by building in turfs The water may 
be allowed to ſtand within a foot, or a. foot and a half of the ſurface ; and by ita 
ſtagnation, will. ooze through the peat or upper foil, and afford ſuch a degree of 
moiſture as. will greatly relieve the crop · If in paſture, the cattle ſhould not be al- 
lowed to feed on it while the water remains in the ditches, nor for ſome days after, 
as they would POACH the ſurface too much, and the heat would ec A: 
the ditches, where they might not eafily get out. 
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FOIL 5 yet, nn een t n ond, it may be oon | 
| fidere> as & vety great improvement; not only from the excel- 
dent rmanute that the aſhes produce i but alfo fromm its deſtroying 
che roots of e noxious plant more effectually than could be 
done by meuris of fallowving alone. The aſhes of the burnt turf, 
when mixed wigthe'ſoil by a ſuperfieial ploughing, ſo enrich it 
as to produce excellent crops: for two years at leaſt; and if a 
liffle uime is added, it will help ſooner to pulverize and heat the 
foil. I the bog is cbvered with long heath or ling, and other 
ebarſe DWT ers, it might be proper to burn it cOοποο 
virholit paring off any part of che ſoil; but this would yield 
only a fmall quantity of athes, neither would it deſtroy entirely 
the roots of the plants 3 and when ploughed in, would produce 
very little effect. So foon as tke turfs are reduced to aſhes *, 
they ſhould be equally ſpread over the ſurface, ploughed in with: 
a light forrow; and turnip or potatoes ought to be the firſt crop: 
Ir che former, hey ſnould be ſown 'zR0aDcavy; and * with 
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tut it is better to delay the burning f April or May. The paring, however, may 


be done in Marth, and the tött wilt be ach enough ae en month fal. 
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are ate off, ſhould he very fight, not to burmzthe ſheeps-dung, 
| &c. too deep; in which caſe a crop of oats is preferable to bar- 
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ſheep, By this the ſoil will receive great benefit, from the 


dung and urine, the refuſe: of the plants, and by being chnſoli: 
dated by the trampling of the ſheep. At will then be in good 
ſtate for a crop of oats or barley, which ſhould be down. with 
graſs ſceds, well rolled down. The ploughing after the turnips 


ley, as the preparation of the ground requires leſs ploughing 
If the foil is full of the roots of ruſhes, and other weeds; & courſe 
of ſummer fallow will be requiſite before any crop is taken; 
and if the aſhes have been made in one corner of the field, they 
can be ſpread over the ſurface before the ſeed furrow is siven; 
and the roots and tough clods may be collected into 1 
burnt,.and ſpread along with them. 


Ir the bog is a of peat, * ſole; fo as tm to 
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carry horſes for ploughing it the firſt year, a crop of TURNIP 
BROADCAST may be got, by ſowing the ſeed among the ſpread 


—— 


aſhes, harrowing it in with a light barrow and roller, drawn by 


men. The turnip ſhould be eat off with ſheep, and the ground 


will next year be ſo much conſolidated, as to admit the plough. 


Ir the ſurface is not pared and burnt at all, a courſe of fallow, 
even for two years, will be neceſſary t to reduce the ſoil to a pro- | 
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per mould; 3 in the laſt ſtage of which, the lime « or other x manure 


may be applied. In this caſe, two white crops, with an inter- 
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vehing one of turnip, potiit6es, S may be taken before the 

graſs ſeeds are on All beggy ſoil whatever, after: being 
once broke up and pulverized by tillage, and a courſe of ſam- 
mer fullo w, Iould net be 'overergpped before being laid down 
in graf; and when dee brought into a good Rn of graſs; 
ſhould not be dog oon eee, e ſo, bruſh- harrows 


?0: 9917209014 2938918 HogqnEy! itt 2 2 


J 
LL 122 


ede Tut ARTERY Riad wake FAST The — 
crop on "BRArWED BDF LA FIRED AND BURNT; as appedrs from the fol- 
lowing extract of a communieation:to;zhe; Board of Agriculture, reſpecting the ſtate 
af huſbandry in the neighbonchaed of Peterſaurgh- :** Bye Nerd, 38,967. Hodr 
knows, 3 Is the. chief arc part of _ TENN 122 well | ag of the the other northern parts « of 


ITT 2 N 
Ruſſia 3 but in. order to five the rye flour, and to make it ft the longer, — inha- 


biting, when er by "necellity, m mix Kn it. FINE GR cons 04 ark, the 
| Th6al bf Buck (wheat, And the Hulks of the” fiele muſtard' Tech (naher arvenſr). 
Phe produce of rye, inen few places, waries mort than here! The poor fandy 
lands will hardly produce more. han three times the quantity. ſown. The middling 


ſors pf land produce four and fi ties the fel. The fcb and well mawpred had 
and. ſuch where wood bas been cleared ol, will ie in a good ſeaſon, ten or 


twelve for one f. fown ; baut, the molt  extraorditiary 3 is gathered from BUGGY 
6993 BRT EB and own with ye, 46 In 3 fi Gurüie Reatbn' if increltes forty 
Vines and upwards. The realon ofthis extrüordinary mereaſe muſt be exphined. 
his owing to the aſhes produced Br FURNZNG- IHE B0Gs, which aſſiſt the vegeta- 
tion to chat degree, chat frequently they find, one grain produce forty plants, and even 
more.. For this reaſon 75 they generally ea much maler quantity of ſeed in ſow- 
ing ſuch land. There is no need to ſow lus. rye ( fecale cane). upon ſuch 
lands, as any good common feed increaſes very much upon ſo rich a ſoil, to which 
the burning of the ſurface has added ſo much of the vegetative power. The ſeed is 


ſown in July or Auguſt, and is reaped about twelve months after?” 
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ing and 40p:dreding it, when, che harbage hagins to An- Fre- 


quent rolling is alſo very neoeſſary induc» (oft fouls: bo Qty 


mit 10 Bryos Y bas Ellie vi bagnovirg/ bor q fd 
Ir is better to feed ſheep the firſt and ſevondiꝙ cars of che 
graſs, thun to cut it for hay, as it cauſes abe robts f the plants 
to ſirike more horizontally through. the: ſoil;yggd more cloſely 
cover the ſurface. For this purpoſe a , greater proportion of 


white and yellow clover, and other gnopr 68.485 ſecds, ſhould. be 
ſown. In the ſecond;breaking up of he ground after lying 


ſome years in paſture, no particular mode of practice or rotation 
1 — "ai be laid down; the ſtate — the wry 1 then 
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of arengch to e 8 . — ur 
tivation. In manuring ſoft boggy ſoils, \one-precaution is ne- 
ceſſary. The deeper the pioughinge are, previous to the dung 
deing laid on, the better; but the fubſequent furrows ſhould be 
very ſuperficial, and the dung intimately mixed; for when it is 


101 


ploughed in too deep, not equally diſtributed and incorporated 
with che ſoil, it is apt to ſubſide below reach of the plough, or 
horizontal roots of the grain. The ſame is the caſe with lime, 
which always penetrates deeper into the foil; and marl, when 


A 


buried too deep, loſes all i its s effect * *. 


Coax aſhes is an excellent manure for ſour wet land. 
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0 work. a more, quick improvement, chan covering it with a chin 
ſtratum of clay, gravel, or any other earth, heavier than rt gf | 


| | which. the, bog is compoſed... Clay marl, where i it can be got, is 


come more ſolid, and likewiſe preſſes out more quickly the 
moiſture contained in the ſpongy. peat.,; The thicker, therefore, 


it is laid on, the better. & thin ſprinkling of lime over it will 
add to its effect. and cauſe white clover and other ſweet graſſes 


to ſpring up in greater abundance. The moſt barren ſoil will 
have a good effect when uſed in this manner; but of all others, 
limeſtone gravel is preferable. By means of it, many extenſive 
bogs are improved in Ireland, where it abounds ; but very little 
of it is found either in England or Scotland, which renders that 
mode of improvement impracticable. After the ground has 

been thus treated, and lain ſome years in paſture, it may be 
broke up by tillage, and crops of grain taken, before being 
laid down with 62458 $88Ds. By ploughing it, part of the na- 
tural ſoil will be turned up, and intimately mixed with the 
earth, &c. that has been laid upon it, and if lime or dung is 
added, will altogether form a very fertile mould. | 
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of; all: others tobe Preferred, both on account of its greater 
Ds qualitics,; Sea, ſand, being mixed with 

| * adapted for this purpoſe, if che bog. is fit 
meek none! the fk. ſuch can be eaſily got. The weight 
end preſſure of theſe heavier bodies makes the bog ſoon be- 
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1 practice. But rattan hrs are not 6b he eonfßidered dhe ex 
| means whereby this improv un de elfoctet £ there ate 
1 plicable, by means of which chere is no "doubt" that much 
1 booor oοο]—? however barren in its natural ſtate, may ſoon. | 
ix de endered highly produdtive; But, to/emunierate theſe would: 
ſcription will be able to aſcertain what mode of management 

is beſt calculated for its fituation, what crops he wiſhes to raiſe; 

or what kinds of manure he has in his power to p˙rn 
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Tur being a part of che draining ſyſtem, not coming within | 


35 


the limits of Mr. Elkington' 8 Practice, an nd founded on — 5 
eiples different from thoſe that are applicable to the drainage 
eff bogs and other fwampy ground injured by ſprings, I have 
thought it more proper to add it as part of the Appendix, Tran 
to have incorporated it with the preceding Report. 


1 


Wurd the wetneſs of a field ariſes from rain water that can- 


not fink through a tenacious ſoil, and muſt, if there is no de- 


clivity, remain till evaporated, the principles which govern the 
practice of Mr. e art are not applicable. But, 


* 


1011 l 1 een dor 


y all caſes land fuch 3 are e very numerous) where che wetneſs 


proceeds from ſprings, a farmer ought certainly to examine his 
field carefully, in order to aſcertain whether the evil proceeds 
from the ABOFE CAUSE ONL 1. or whether it proceeds from 
ſprin 88. | uf from the later, he ſhould endeavour to diſcover if 
Ri 
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it is very common in Eſſex, 
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F DRAINING IN GENERAL. 


— 


ſuch h are diſtin and unconneated, or whether en Us 
not flow from ſome u ons, which being © cut off, would drain 


a conſiderable tract of land below the ſpot whiere i it riſes, as has. 
been e and n in the latter Pe of Chikpi a 


een ay * * ” 
p _ 


8 * Nl 


From want of due. attention to this necefſary diſcrimination, 


draining is very generally SPAN to e n ſuperfluous 
drains marked out, in directions where the 


can have very niente 


Nie; 


effect, and where a ſingle ane, well directed. would have com- 
pletely, dried the field.. As the expence which might thus be 
ſaved is an object of conſequence, too much. attention. cannot: 
de paid to the i inquiry. | 


. _ 


Ms SECT. I. ” 
of the Antiquity of the Practice of Hollow Draining:. * 


TraT the Romans were not unacquainted with moſt of 


the modern methods of hollow draining, appears from all: 


their writers de re ruffica, Cato, Palladius, Columella, and Pli- 
ny, mention them particularly, and deſcribe ſome. circumſtan- 
ces which have lately been conſidered as modern improvements. 


Upon ſtrong tenacious land, where the water could only . be 


received at top, they preferred open drains; on other in, 


17 


or norton s auer 


„ ae be -drawir equally Aeris Hadi "er or 
n eite fromm the bottom; they uſek covered ones. They 


e due acdd a point in lch modern drainers are often erro- 
neous: Their general depth was from three to fbr feet, filled 
half way up wick ſmall ſtones 3 for want of: theſe with willow 
poles, and even with the-ſptay of wood tviſted into a rope, one 
ef the lateſt practices with ſtraw, that has taken place in Eng- 
uad. Of that Material alſo; the Roman farmers- availed them- 
ſelves when others were wanting. The ends of their drains they 
were careful in fortifying with larger ſtones in form of bridges, 


and. the. mouths or, outlets were laid in maſonry ; a circum- 


ſtance in which Mr. Whyn Baker of Ireland thought himſelf 
r ROT PERS 


. SSY s + 1. 
* A. . 
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| - Faom the depth, it appears that their drains were + Giga) to 
carry off the water of ſprings as well as tliat cauſed by rain on a 

| flat or retentive ſurfate ſoil, for both which hand were, in x ſore. 
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'To the proper direction of che water Fitroms, in order to 


oonvey all ſarface* water into the drains; and to the clearing 


{+ X 


— - 
_ 


—__— —  _ 


* The N of the ancient writers on 4% ſubject. are quoted a and | tranſlated I 


Mr. Dickſon in his OY * the Ancients,” Vel. L. 93 55 where the reader.. 
raay-ſce che · details at large. (1283 ao s qu U blo adds nen. 
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and cleaning out of the ditches ound the, fields, they, n | 
ticular attention. Theſe) circumſtances. are ſuffioient to prove 
that; the Romans underſtood the buſineſs of common. draining 
in great perfection, and that ou beſt cukivated e had 
little to boaſt of in this reſpect, in ſuperiority. to the / ancients, 
till Mr. Elkington made the diſcovery of a method with which 
they were wholly unacquainted. The beſt of the French wri- 
ters on agriculture, De. Serves, who wrote in 1609 his Theatre 
Agriculture. deſcribes "noun din particularly : : they werefil- 
n bn 85271 18 8 


LU 
When firft uſed in England. 


Ir e rg a very 3 peruſal of all the, earlier 
writers on huſbandry to aſcertain when, this practice was firſt 
introduced ; but a circumſtance cee, in Suſſex, which ſhows 
that hollow draining was in uſe lon g before any mention would 
be found of it, were ſuch authors confulted, as no notice of 
it occurs either in Fitzherbert or Norden. In 1790, Mr, Poole 
of that county informed a farming traveller, * That near one 
hundred years ago, a very large oak, two hundred years old, 
was cut down at Hook. In digging a ditch through the ſpot 
where the old ſtump was, on taking up the remains of it a 
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Jfath 'was Aborcred under i "filled with alder branches; F and 


it is remarkable that the alder was Ferfectiy ſound, the green- 
neſs of the bark was preſerved, and even ſome leaves were 


found». On taking chen out, they preſetly; dropped to pow. 
der. It is hence very evident, that underground draining was 


practiſed three. hundred years, ago j in, this kingdom, We find 


"* 


Probably no other, except aquatics, would endure nearly ſo long. 
Duſhes ate n uſed, but fallow, ge 46 [PROPS 
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Tun aoforves. inquiry 42805 it is generally ſupoſed to have 
back ict there long before ſuch a period. 
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alſo, that; alder is, of all other wood, the beſt for Ming, drains, 


_ Y—_—_— R 


4 - wth 


— — 
7 --w» 


2 9 
61 a> 
— —— (IS 
— — 2 — — —_ — 


1 
! 
ö 
1 
j 
| 
1 
} | 
N 
6 
—4 
j 
4 
4 
v4 
L323 
h 
#1 
. 
4 


| 
l 


| 


136 m 


Dad: 211081 alf bis 1 Deng 3 Le ih bi. o il . Aten, 


8 3318 SO aN F a9 8 CT. III. SAS S 1 


"ITT es iet 1593 bus 8 * amy wy Tac SHY 105 yr 


Nate? fi the be Moitre'or prag ag ft which oo art thief Ln 
BA 2 ict DAUYOT + 79617 103 Tetly {19D AY 55H er 3t” 135 


10 Subs that proceed trom water at any confidenibie vai in 
the earth, of which break out, from the variation bf brtan ſtra- 
j in hills, which demand deep cutting and the uſe of the auget 
to work their cure, accbrding to Mr! Elxkingten's mode of drain- 
ing, has already been treated of. Hollow drains that come un- 
der the preſent deſcription, are chiefly uſed to correct that wet- 
nels of Toll wich Tefülts From: rain; and which, fröm dlatneſt of 
ſurface, or its eckt quality ftagnates, to the injury of both 
oll and crop. Ti sis the moſt general nhuture of the evil 
which theſe drains are intended to femedy, but by no means 


excluſively of that cauſed by LAND ſprings, whoſe ſeat apparent- 
I is not belom their depth. The wetneſs proceeding from ſuch, 

is, in ſome caſes, removed by dheſe2@rhins; when deep enough 
cut and properly directed; but in many others; from ignorance 
in the drainer, great ſums of money are thrown away, for want 
of attending properly to the nature of the evil, and of diſtin- 
guiſhing betwixt SURFACE WATER ONLY, and the oozing of LAND 
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ih il that are fo tenacibus as to retain water « on i the e farface 
will evaporation carries it off, ſuch as are found in Suffer, Surry, 
and in many other counties, this method ef raining has been 


be accounted for. Very ſtiff clay Will bold water Uk 1 11 
(the expreſſiom of the farmers in choſe counties who have at- 
tempted to drain ſuch foil), and conſequently the ſmall Portion 
of water which each drain will carry off, is only what falls im- 
mediately above it, br what it can receive at top, when the 
an on each fide has a deſcent towards 8 


1 C 
: 


Tas Ss being all ow THz SUR ans cannot find its way in- 
to chem. If they are on a declivity, the water will run over 
them, as it does over any other part of the field ; ad if they 
are in a hollow, it will ſtagnate even above them, and will be 
moſtly exhaled before any quantity of 1 it fubſides into them. 
This is therefore a more expenfive ſoil to drain, requiring a 
greater number of trenches, and theſe very cloſe together, than 
any other ſoil whatever. Open trenches, with the ridges and 


tried and found entirely to fail.” The cauſe of this can eafily 
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water furrows properly formed and directed, is the only method 
whereby its drainage can. be effectually pes. 


Iris neceſſary. to lay it vp in ridges 3 Or and 60 


eut SMALL OPEN DRAINS acroſs the ridges where , requiſite, com- 
municating with each other, and with the furrows ; and thus. 
all the. water furrows operate as drains.. The water, as; it falls 
upon the ridge, immediately makes its way into the furrows,. 
and runs along them, while there. is deſcent.; andl if it is ſtop- 


ped in any of them by the ground riſing, is conveyed by the 


drains acroſs the ridges into ſome other furrovw where there is a 


deſcent, along which it marks its way into ſame ditch or Water 
courſe, at the extremity of the held. | 


IN Eflex, wry in n Suffalk, abies i has . 8 5 any 


ous, the ſoil is a wet poachy loam, more or leſs mixed on the 
ſurface with vegetable mould ; under that, in ſome places, A-. 


e 294M, and in others a clay max. 

' On theſe foils the ed is. very. great; for, the upper RL 
«here the moiſture is chiefly lodged, being in ſome degree po- 
rous, the water is eaſily extracted from it by means of the drains. 
The under ſtratum being alſo of a retentive quality, their depth 
does not require to be great. 


WuxN Mr. Young of Clare, who has had great experience in 
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This mode of hollow draining, obſerves, ab the. deten 
by cheſe drains ãs great on clay ſoils, he certainly means ſoils of 
this deſcription. | I know: from experience, that in elayey 
ſoils it will anſwer perfectly; 5 chat it is che leaſt expenſive and 
the moſt expeditious, as well as moſt durable improvement, of 
any in the whole ſyſtem of agricultural economy. "IP will be 
nn enn e F. bas 80 16 va wolt its 
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Pon many TP probably for more has he half a century, 2 
poſſibly during a much longer period, che fürmners did not make 
a proper diſtinctiom in fields that had a declivity, between tra- 
cing their drains 17 THz SEO R, or directing them ont e- 
LL -FCKDSS . Large tracts have been drained, or have been 
meat to be drained, in the former way, and many, even to 
this day. are guilty of the ſame errors bùt the beſt farrners are 
now-attentive to ſo important a point, atil ſtudiouſly mark the 
direction of their drains obliquely. They ate alſo careful to 
give them juſt the fall ſufficient to carry off the water in a gentle 
and not a rapid current, by which means they are tefs apt to 
choke, or A u, as it is ſometimes called, whereby {pots in 
the field have apparently an artificial ſpring formed. 
Sy 
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| Uron fields, level, or nearly! ſo, great numbers of which:are: | 
found in the weſtern; counties of England, it has been a toms 

mon practice, and not an improper one. if the wetneſs. proceeds 
ſolely from rain, to mark the drains regularly at 2 rod &, a rod 


and half, or two rods: aſunder, acroſs, the land from ditch-to 


ditch; or if the drains; from any ſmall inequality of ſurface; 
will flow only at one end, then to cop ſhort or diſcontinue, their 
length on one fide of the field, as ſoon as the ditch OY in. 
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laying it dry. decrees eee doe — | (USL 


Wurtxs the ſlopes of a field vary, and fall in different direc- 
tions, the farmer ſhould attend to ſuch variations, and direct his: 
drains ſo as to oy amis the "upper ſide of each declivity. 
ing 193299 8 Hed nad} Storm 10] Md, 21697 VERO 0 J 

il is a — rule, not to . too many ae to the 
ſame mouth or outlet; for if much water flows in any drain, 
from having thrown many lateral branches into one main drain; 
the latter muſt. not only be made larger and deeper, but will 
even then be liable to fail; and a failure in chat caſe affects ſo 
much a larger ſpace of ground, by impeding the courſe of ſo 
many other drains On this account it has been found better 
to make the drains detached, rather than to connect too many 
of them together, which occaſions much water to be conduct- 


ed to one mouth. ' 73 3% 16% £ 200 bas 
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* Sixteen and a half feet. 
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Caen will however occur, in PTY from the poſition of the 
on it may be found neceſſary to join ſeveral fide branches 
(wings) into- one main drain. - On this ſubject, Mr. Vancouver, 


in his Agricultural Report of Eſſex, has the following judicious 
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Ir the field dee to be drained Yes 3 upon the de- 


ſcent, every care ſhould be taken to make the drains bear ſuffi- 
ciently horizontally, im the firſt place, to prevent a too precipitant 
fall of the water, by which the bottoms of the drains would be 
Worn uneven, and a temporary obſtruction occaſion them 70 
BLOW ;. and, ſecondly, becauſe the more perfectiy horizontal i is 
the field, ſo. that it lies level free, and affords a ſufficient fall for 


the Water, the leſs occaſion will. there be for the ſame number 


of drains as would be required upon a ſoil of equal cloſeneſs up- 
on the ſide of a hill. The drains in the field chat lies nearly 
level, drawing equally well upon each fide ; whereas thoſe on 
the hang of a. hill, drawing only from the higher ſides of the 
drains, and, conſequently requiring them to be made much. 
nearer or cloſer together,” 
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"SECT. vi. 
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 Warna Wen Wein of work is to be done, all Foakors K 
che year free from ſharp froſts muſt be made uſe of; and this 
is uſually the cafe, when a farmer enters on a leaſe to a farm 
which has not been drained, or which requires to be done u fe- 
cond time. Stubbles are done in winter, and fallows in ſurn- 
mer; but when a ſingle field or two are only to be done, the 
farmer may chooſe the moſt convenient ' feafon. Many excel- 
lent farmers would not dot at any other time than furnmer, 
from being then able to execute the cuts in à cleaner and neater 
manner, and free from that kneading and plaſtering which 
takes place in winter, and which, they think, tends to prevent 
the flowing of the water from thoſe minute and imperceptible 
veins and interſtices of the foil through which the water perco- 


lates. They have farther remarked, that opening the earth in 


a dry ſeaſon gives a tendency to drain it, as the particles of the 
ſoil, after being ſeparated and well dried, will not fo eaſily 
unite again ; whereas the kneading in winter tends to increaſe 
tenacity where it is moſt to be avoided. Farther, that carting 
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on the fields in winter, to bring on ſtones or other materials, i is 
more difficult mn ſummer. IND 

% Tx oppoſition; however; e ae Mr: : Your of Clare” 
nm Gn 1% 1 
mY never had 7 he) 5 fammer : Two inconve- - 
niencies attend it; the increaſe of labour in a clayey ſoil, when 
hard and dry, is very confiderable, and em of leiſure, and + 
| ee ee Req | 
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Tous Hs eee 1 Places; may be un unünfwer- 
able objection, but the dryneſs is not; for, if the previous fur - 
rows opened by the plough, or laſt courſe of ploughing on ara- 
ble land, be not left to dry, but the ſpades follow directly, after 
a little rain, there will be moiſture ſufficient to make it work 
freely. Many good drainers prefer executing the work when | 
the land ĩs under 4- LATER; i. e. ſown. down with graſs. Lord 
Petre, on this, obſerves, that the plough for eins the pre- 
vious farrows works. better on a ah 858 


Imma high af layed down level, as I have a plough on 
a very ſimple conſtruction, with which, and fix- horſes, T can 
plough from ten to twelve inches deep, and lay the furrows as 
regular as a man can with a ſpade; ſo that, after the ditch is 
digged and filled, the furrow can be Put inte its place again, 
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time for caſting drains that are only for carrying off ſurface > 
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and rolled with a FO roller quite level; and e I dig. 8 [ 
one SPIT with the bottom land ditching, ſpade, Fourteen inches 
deep. The expence 28. 8d. per 20 rod, me digger returning the 


furrow to its place. I alſo uſe this plough on fallow; but it does 


not anfwer ſo well, as the moulds fall i into the furrows. The ex- 


pence of digging on fallow is 18. 2d. per rod.” W 4 


% 


Warn the ground i is in ſummer fallow, is ; certainly the beſt 


water, as the diſtinctiens betwixt the wet and dry parts of the 
field is then eaſily perceptible, and any prominent inequalities 
of ſurface may then be more eaſily levelled or reduced, by bo 
ring off the heights, and _— to the hollows. fo 4 


SECT. vn. 

Manner in which Drains are partly opened by the Plough. 

Tux method practiſed by Mr. James Young of Clare, which he 
has deſcribed himſelf, from very ample practice, is deſerving of 


attention. He ſays, © When I have marked the drains in a field 
(uſually a rod aſunder), I draw two furrows with a common 


foot plough, leaving a 34vLx betwixt them about fifteen inches 


wide ; then, with a ſtrong double breafted plough, made on 
purpoſe, I ſplit that BAE, and leave a clean furrow fourteen 


* 
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ing T fink it to eighteen or twenty inches; it is then ready for 


the land-ditching ſpade, mne dig fifteen inches deep, 


1 N AF narrow as poſſible a 
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2 method followed by Wis got Hthibthlers.' Who d not 
poſſeſs ploughs 1 made on purpoſe” for the Work, i this: With 
their common plough, drawn by four or five Horſes; and uſually 
iirring about four Or five inches deep, they wurm 4 double fut- 
row, chibi the earth on ench fide, and leaving à 5701 E in 
the middle. This 57K they raiſe by a ſecond bohrt in the 
ſame manner; then they go in the open furrow twice with 
their common double breaſt plough, getting what depth they 
can; ; after this, ty ey ſhovel out all the 16ofe mould and incqua- 
lities, to the "breadth 6f bout 4 foot, and thus having gained a 
clear open furro e the depth vatyliug according to the fon and 
ploughs, but uſually about eight or nine inches, "they" dig one 
| sfr with a draining ſpade, "fixreen inches deep; thus gaining 
in the whole twenty: tout "of twenty-five” inches: But, as this 
depth i is ſeldom ſufficient! When neceffiry they throw out ans- 

ther, or even two other 57s, which makes the whole depth 
from thirty to wu inches. | . 
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e geen inches below " murder! but, where * depth of 
oil requires it (for I Us yo wah the clay), by a ſecond plough- | 
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Tux depth is various, e to the nature of ſoil, the fi. 


tuation of, the field, the, expange the farmer is willing to, in- 


cur, and to a .diverfity of other circumſtances. Many years 


ago, three feet was the, common depth, i in. .maſt foils; 3 but, for 
twenty years paſt, they have ſeldom exceeded thirty 2 thirty- 
two inches; and the number that are cut , twenty-four © or 
r much more conſiderable, NED 
7 Hi og vet nod: Ungarn 4. 

Actin or receiving an are always a little deeper than the 
others, having more water to convey, and farther, to carry it. 
The deeper they are dug in perviousſoils, the, farther they will 
operate in reducing the. moiſture to a level, where. it can leſs 
injure vegetation, z. but, when the ſpade reaches an impervious 
ſoil; through which , water will. not percolate, there i is. no oc- 
caſion for making the trench. any deeper. A few inches, how- 
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ever, in the clay, as a ſafer channel for the water, is of advan- 


tage. | | 31 T7 * ITY 

ONE general rule is never to be departed from, which is, that 
the depth muſt be ſufficient .to., prevent the impreſſion of the 
feet of cattle from affecting the poſition of the materials uſed in 


filling — quedendachpbatbrte@.ofhooſerai : 
ing in the furrow vrhile- ploughing;oas:they chen treadi four 


inches, and perhaps more, below the ſurface of the ground; 
add;tothefe foui inches, nine on tem more for the materials, 
amt when hg drainslate onlyctwNehty- fur! debp;othere will be 
nine lor ten inches of ſoik toicbear2che-1weight of the horſe in 
the act of ploughing. This, as the earth has been ſtirred, ſeems 
certainly too little, and ftrondaapparenttyaſcertain that twenty- 
four inches is by no * a Want. depth. If, by going 
thirty inches down, a teriactous i is not too deeply entered, a 
greater depth in a more Nn not n requiſite, but 
ought to be greatly preferable. ; 
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In all chef mod, drainages in the, caſtern. gpuntics,, the 
fudder have been very ſolicitous to cut them as narrow as 
poflible;. by:which,means a-great, avingyis made, in the mate- 
rials uſed. fog filling them, fuchoas buſhes, „ poles, ſpray, or 
tram z but if brick. or ſtanes ape ſed, f curſe this rule cant 
ngt be adhered 10 Haxeveruthege is no accafion. for che width 

being greater than ne foot, if the, Ranes; are, only. conpled, at 

bottom, or thrown. ip promileugully, ox.more.thamſixteeminches 
if laid in the form of. a, conduit. , Whatever the depth, of, mater 
rials be, the; mould that covers them to the ſurface ſhould ne- 
yer be les than. one foot thick, or rather more, in all tillage 
fields, In paſture land, gravel if at hand (eſpecially if the ſoil 
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— width; &ec: marked in che Plats; is the pro- 


portion that ought to be adopted on all land nn 

* . or fromm its flagnation in a porous upper” foil. 
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Tux inſtruments which have been long-in common uſe in 
the men neee m, 41 mne 1 
* W071, 4110 


0113-189 on sor hilt vids 99 d Std er5itrik* 


* 


Wattz the n eee a than 
ar preſent, three ſpades were in uſe to Tarceed ont another, 


eſſening in breadth gradually, im fuch a matmer as to fbr a 


tegular conttractiott to the bottom; büt of bite Years, cheaper 
and eafier methods have been purſued.” 'By previous plovgh- 
ing; alf the ſpades except the lower one, have been laid aflde; 

and where a greater depth than common has been required, 


not more than to have been uſed. The ſcoop, which is Puff 


ed or drawn along the bottom of the drain, to clear out the 
looſe moulds and prepare it for the materials uſed in fling, 
varies, in fize and. breadth, according to the width of the drain. 


* * 7 % * or og * 
2 7 1 „ 
6 - = . Sr * 
— LI _ - 1 e 
* Py F * 
. ＋ of PR - F 
— A — * 4 bY 
* S * 
* L *þ 
- ” - 
* - 
* 
* 


- 
= 
” 
* 
- w * 
. # b 
- \ - 
1 1 
\ 
: 
* . 
* — 
0 - 


—————ůů—ů—— — 


3 , 
- « 0 
1 


"SECT, X. See 
xo rent iN 0 een a, den eke r. 


PERF A : — : CYTT : 7 5%" 
1 * a * . 
1371 OJ ,OQOE 8185 "Y FEY ieee pn 
% * ; a | 

= * 6 Lo Vs | "I ” 7 
wollog 3579 09 ane B - 739 n eil TOR SLOT SHE 10-23) 


Tux preceding cirbumſiances poins out the manner in whiah 
theſe drains are, for the moſt part, dug; but there is a material 


differenet in the truth and/arcurady with which they are exe- 
cuted, according as a wan is gecuſtomed to the buſineſs, 


and ſkilful or awkward in handling his tools. The work is al- 
moſt univerſally done by meaſure, at ſo much a ſcore rods, 
Which, as in ſimilar caſes; induces the men to earn as much as 
poffible.; They require, however, cloſe attention to fee if they 
keep to the depth contracted for, and that they depoſite the 
earth ſo. as not to fall in, in the act of filling, eſpecially, as the 
ſurfac eee eee be kept r from the 
clay or lower ſtratun. 8. non andi 290 mares 
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„Ae more attention. i is 1 if dene by contrad, 


which will be afterwards explained, - 
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Tux Society for the EMS) TH of Arts, Manufactures, 
and Commerce, gave a bounty, about 26) years ago, to Mr. 
Makins of Suffolk, * ene invented a plough t6 cut hollow 
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Turn was merit in the idea, but it has whths fince been en- 
2 laid aſide both in Suffolk and Arn eite „oo 
* Alo 2 09246. gat boat tt h N ν inttift big 
Axorinx plough, to anſwer the dame — was invented 
by Mr. Arbuthnot of Mitcham, of which an account is siven 
in the © Eaſtern Tour,“ with a plate and meaſurement of it. 
And lately, the Society of Arts have made feveral trials with a 
plough for the ſame purpoſe, called a atr1nzR,%of a ſingular con- 
ſtruction; the intention of which is, by conſiderable force, to 


draw a pointed circular iron, at a given depth, through the 
earth, which ſhall form a pipe in it, not to be filled with any 
materials; but in the expectation, as it is faid from experience, 
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Ix Bailey's Advancement of Arts there is a plate and explanation of it, p. 6. 
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that che water will flow freely chroughi the ſoil it has looſentd*. 
As the Society has not yet ſiniſned their deliberations on this 
ment. it is not proper to offer any remarks on it. 
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11 nn too xeadily to n a limit to human in- 
woken: but it may be obſerved, chat the probability of an 
EFFECTIVE HOLLOW DRAINING PLOUGH being invented, that ſhall 
work ſo much cheaper: than che ſpade, as to become an object 
of economy, is not flattering: None hitherto tried ſeem fully 
to anſwer this idea ʒ but there can be no difficulty in making 
one to prepare for the narrow, drain ſpade, to take one SPIT at 
bottom. The repkated ploughings or ſhovellings with common 
tools are n and might probably be executed in a * | 
er and more expeditious * — _ ee ee, . 
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01 cloning deſcription of the . MINER is given in the  Agricuttura Syrrey of 
Lancet: © O07 9J819Q0 o, 


_ Auornzn intrument has Ron Btely introduced, hich Mr. Eccleſton with 
propricty, calls the MINER ; ; which is a ploughſhare fixed i in a ſtrong beam, with- 
out mould-beards, and drawn by four or more horſes, an follows in the furrow the | 
plough has juſt made, and, without turning up the fubſtratum, penetrates i into, and 
looſens, from eight to twelve inches deeper chan the plough had gone before; which 
operation, beſides draining the land, cauſes the water to carry. along with it any vi- 
triolic, or other Noxious matter, by. the ſubſtratum being thus looſened ; the roots of / 
plants may penetrate the deeper; nA in courſe of time, that which | is but a barren 


' ſubſtance may become fertile ſoil. The expence of the «ara is "ou inconſ- 
derable.” 56 
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Sh Get e ee Knowles, and rewarded by 
B 
this purpoſe, has not been ſufficiently aſcertained. But it 
obvious that, from the force and number of horſes or oxen re- 
quiſite to work them, CRT EEC eee 
mn EY 


. . 2 9 . ” 4 4 + 1 o N 4 
* \ by % 4 A 14 9 U a | , : * x 
* 10 | . : ; * % ; + 3 bs 4. %* S242 K 


aca for ni hind. in Eller, . 


ſcribed in the Agricultural Report of that County: The au- 


thor of this experiment has conftrudted; and uſes a draining | 
wheel of caſt iron, that weighs about 4 ct.; it is 4 feet in 
diameter ; the cutting edge, or extreme circumference of the 
wheel, is half an inch thick, "which increaſes in thickneſs to- 
wards the nave or centre, will, at 15 inches deep, ſcore out or 
cut a Urain half an inch wide at the bottom, and 4 inches wide 
at the top. This wheel is ſo placed in a fratne, that it may be 
loaded at pleaſure, and be made to operate to a greater or leſs 
depth, according to the reſiſtance made by the ground; which 
thus ſcored out in the winter, the wheel tracts are then either 
Glled with ſtraw ropes, and lightly covered over, vt left to 
crack wider and deeper during the enſuing ſummer. The fiſ- 
ſures are then filled with twiſted ſtraw or buſhes, and covered 
lightly with ſome of the moſt porous earth that may be moſt 


conveniently at hand ; and thus upon the graſs, or ley land, are 
hollow drains formed at little or no expence, and which, upon 
trial, have been found to anſwer extremely well.“ 
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ai deſeribed in the Arinals of Agri- 
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or cuts beſt, when the land ĩs vet and ſoſ t. 
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Orihaens and ſmooth. paſtures where heavy: cattle are not 


quality of ſoil, every rain ſhower will ſtagnate, it may prove of 
ſome utility, even although the ſmall os made by it are left 
open, or filled withilboſd gravel 11s tom ob ranch Vai rar 
_ „il 4s bas byovos?: ei 1918w lil doidw ni enter 
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ener o ald Material with lied they are fled. 11; bee dle 
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IN refed to the materials for filling the drains, armer 
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muſt be guided by circuraſtances of ſity uation, &c. £ Thoſe moſt 
1911 -3xi7719 
commonly uſed, are, 1. ſtone, 2. wood, 3. ſtraw and ſtubble, 


4 a or if $2 d 5. bricks made for tl e urpoſe. 
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101. 1170 2461 2 ft 1023 
Te ſtone taken from quarries is to be uſed, and the drain form- 
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ed like a con uit at bottom, the trench is made wide enough 
; s Aue been b & CC 2 094209 51 1 5 0 0 34a id KAUTO ,“ 


to —.— two ſide ſtones about ſix inc es aſuny . and. the 
U 


nurnber of horſes required to draw it, has been ſtated. It works 


admitted, and on which, from flatneſs of ſurſace, antl retentive 
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fame in height, with a cap or flat ſtone lat 
and ſecures the cavity through which the water paſſes O.. Theſe 
drains are more expenſive than when the ſtones are thrown in 
| promiſcuouſly, but are the only ones applicable to ſprings, which | 
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over, which covers 


may be prevented from injuring large tracts ot land by cuts com- 
paratively ſhort. But in Eſſex, and the other eaſtern counties, 


when hollow drains are filled with ſtones, it is uſually with flints 
from chalk, or with ſtones from gravel pits, or gathered off the 
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Very ſmall ſtones do not anſwer well for any but very ſhoxt 
drains, in which little water is conveyed,. and any ſize require 
a greater width at bottom than Wood or ſtraw, and. 2 
ly renders the expence of cutting greater. 


WHETHER the ſtones are inks or anl. they ſhould be very 
clean, and free from any clay or earth that mayadhere to them, 
and put in carefully, ſo as not to tumble down any of the earth. 
of the drain, which might. be apt to choke up the interſtices. 


betwixt them. 


Uro the ſubject of filling drains with wood, Lord Petre thus. 


expreſſes his opinion: 
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* ANOTHER mode of his the botom ſtones is deſcribed i in Sir H. Fletchers com- 


munication. SECT. 3 XVIII. 


Tux drains filled with wood, and covered as uſual with 
ſtray or guſhes, art preferable to ſtones or any other kind of 
materials 3 the reaſon isp the wOOd decays the water conti- 
nues to paſs. When filled with ſtones, and the drains ſtop up, 
wbich muſt i be expected to take place in time, the earth be- 
comes quite ſolid round the ſtones, and as they do not decay, 
the filtering of the water is for ever obſtructed, not ſo when 
buſhes or wood are uſed; continual filtering and draining are 
then for ever to be perceived; and by repeating the operation 
a ſecond time, cutting the drains tranſverſely of the old ones, 
the benefit of the filterings chrough the rotten wood is ſecured, 
and the ſpewing up of old broken and damaged drains correct- 
ed and carried off. Moreover, as buſhes form a much greater 
number of cavities than either ſtones or poles they are leſs able 
to ſtop up, and encourages filtering more than larger and more 
ſolid bodies. A load of buſhes containing one hun- 
dred and twenty faggots, will do about three hundred and ſixty 
rods; and a load of ſtraw containing one hundred and twenty 
bottles, the ſame; the load of buſhes is generally worth about 
148., and the ſtraw 18s. per load. I therefore calculate this 
expence about 128. per acre, ditches a rod apart.“ 
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Richanp PrestToON, Eſq. of Blackmore, a correſpondent of 
the Board, prefers, on twenty years experience, black thorns 
to every other material for filling. 
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ſhire, where it is {aid to have continued running for thirty 
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Tunx is alſo another method of filling with wood, By-faſ- 
pending the faggots or buſhes upon orùſd billets ſot on end i 
the bottom of the drain, as repreſented by No g. in the Plates 
£124 oft emierh or Bas aonoſt dow boi cred if: Ed o enn 
Tuis Kind of drain has been ſucceſsfully pructiſod ii Berwick 


yeaes, ©! 104 beurer It t. nν Sd 0 Sites dd. 
in 1b Dan RCN Ii õꝙõẽ˖ hau 228 ho ID tlic 
Ir has alſo been attempted at Livingſton; the ſeat of Sir W. 

Cunninghame, but is not approvem of chert; for it is ſaid; chat 

the feet of the cattle, in Pploughing; went down and deranged 

the billets that ſupported the bruſhwodd; and/carnſequently put 

a ſtop to the diſcharge of che water; but this has Deen owing 

to the want of a ſufficient depth of earth abbve the wood; which 

was not more than fix inches This kind of drain is, however, 
much recommended by the Writer of the Agrieuſtural Ræport 
of the county of Caermarthen in Wales. He ſays, The com- 

pleteſt method I have yet known; is to eut the ſtrongeſt willows, 
or other aquatic bruſhwood; ĩnto lengths of about twenty inches, 
and place them alternately in the drain, with one end againſt 
one ſide of the bottom, and che other leaning againſt the oppo- 

fite ſide; Having placed. the ſtrong wood in this manner, I 
fill the ſpact left between them on the upper ſide with the 
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SM W. CUNNINGHAME imported this mode of draining from Richmond Park, near 
London, where it has been very much practiſed. | 
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— 9-fob i 'being laid, 
as before mentioned; the rork is dane. Willow, alder, aſp, or 
; beech boughs;: are exceedingly” durable, if put into the drain 
green, or before the ſap is dried; but if they are ſuffered to 
become dry, and then laid under ground, a. rapid decay is the 
conſequence. I have ſeen willow taken out of a bog after lying 
there thirty years, and its bark was as freſſi and ſappy as if it 
had been recently cut from the hedge; and it is well known, 
that beech laid green in the W — 
lengtii of time. And ust 2a5tarttst w in ng Dall 25% 
Il iel ode 0 Sie leing> 54: bug Jiot ad; 1 Agio 309d 
MR. Marnntr is of opinion, chat wood of eighteen years 
growch is much more durable than that which is only ten or 


wwelve. O di ain yiovs ai beta od νν,˖,sũi oqiy 28 h˙˙ n $4789! 


a Ic barnnbindt dog nssd vad Nam ois sd to Sgallag f.: 
Rxsrrorrxo filling drains with ſtraw; the following obſerva· 
tiou by Mr. Vancouver, in his Report of Eſſex Huſbandry, me- 
xits attention. 


be amid wollod yall at 152m3vorgar fi ad be 6 il an 
W the ſoil is a very claſe and retentive do the * 
ſhould be made proportionably near tu each other, ſhallow, and 
filled with ſtraw only, it being totally unneceſſary to uſe wood, 
or any more durable material: upon and where the ſides of the 
drains are not likely to rumble in. Upon a foil like this, the 
drains ſhould ſeldom enceed tlie diſtance of three or four yards 
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plough, ſhovelling the bottom of the loweſt furrow, and then 
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xpart, and twenty inches deep. or ſuch-a-depth as may be che 
moſt conveniently obtained, by. firſt opening the d rain 5 Wi tl the 


digging one ſpit only with the land ditch ſpade; and which, ma- 
terials included, will coſt about 28. 6d. _ ſcore rods. 

* ne formediin hin manner, ee the Ws and re- 
tentive clays, will be found, in a ſhort time after the work is 
finiſhed, to have formed over the ſtraw with which the drain 
was filled, an arch of ſufficient ſtrength to fupport the incum- 
bent weight of the ſoil, and the caſual traffic of the field. In 
twelve or eighteen months, it may be obſerved, that the ſttaw, 
being of one uniform ſubſtance, is all rotted and carried away, 


leaving a clear pipe through the land in every drain, into which 
the paſſage of the water may have been much facilitated, by a 


due attention to the filling of the drains with the moſt friable 
and porous parts of the ſurface the field might have afforded.” 


TRE lateſt and beſt improvement in filling hollow drains with 
ſtraw, is that of twiſting the ſtraw into a rope, deſcribed in the 
following paſſage concerning ſome improvements in Eſſex. 

Tn moſt prominent feature of his improvements is a 
new method of filling land drains : The common practice is to 
tread in looſe ſtraw ; but Mr, Bedwell has invented a method of 
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winding it into a hard — = mam arm, which 
ee ecpied fucceſabolly: by his — —. 
water off more readily, and to have much longer duration; at 
the ſame time, the quantity of firaw conſumed is not increaſ- 
ed, and the operation of filling accelerated. After the cattle 
have picked it over, he finds the ftraw tougher,” and in better 
order to wind, than when quite dry and freſh.” The figure in 
the Plate is a repreſentation (not of Mr.” Bedwelt's);: but of a 
more imple moveable” machine, ee dern _— 
HY a ab PHI 10111 OR ts; 


| Tu —— „bestens bricks made for the pur- 
oY Theſe have — — Sue III., and 
Plate 12. Wiki. ae. 36 7222 2 ; Az An = LL | 


* 


Tux are effective, but expenſive, and not ſo well adapted 
for ſurface draining, except for conducting away ſprings, in 
which work a ſmall extent of drains may anſwer for a large 
tract of land. Theſe bricks are made of various ſhapes and 
ſizes, but generally have a ſemicircular cavity for the water to 
flow in, and reſt, in ſtiff ſoils, on the ground; in ſoft ſoils, up- 
on each other, forming a circular * or. on common __ 
as a foundation. 
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10 Eſſer andl other counties, pipes of * about einem 
inches dong) with un opening of three or ur inches diameter, 


are burnto and applied to ſi miar ꝓupoſas but hre beſt calculat- 
ed for conveying u mall rilb of er, or ſpring for the ſup- 
ply of a houſe; & W werft A0. VIiIIn D. gdr nie ou⁰jð0 offs 


„ne od 10flK bon iele dos Zaillf to noise 5065 bite by | 
Tu following judicious remarks reſpocting the arch brick, 
repreſented by Noi 3. in Plate 12. have been tated by the writer 
of the Agricultural Surtey of Salop: I have made What 1 
eall.a brick arch for that purpoſe (of draining); füll an inen 
thick, and a foot long, nearly of the ſhape of à ridge tile, but 
being not more than five inches wide at bottom, and ſix inches 
ſemidiameter. It cannot poſſibly be uſed in building; but ſuch 
having been made at a brick kiln; the exciſe officer thought 
them taxable, and charged them 28. 6d. per thouſand, as com- 
mon bricks. Two members of parhament did me the honour 
to repreſent this at the proper office in London, in hopes of 
getting off the tax, which has not yet been done. This has 
checked the uſe of them; for nothing can be more irkſome 
chan a tax upon a material to be uſed in an eſſential improvement 


upon land; beſides, there can be no more lawful pretence for 


taxing the arch brick of that ſhape, than there is for taxing the 
earthern pans and cups at a pottery. Theſe arches may be 


made, when common bricks are at 158. per thouſand, without 


tax, at about 308. per thouſand, which will lay a cavity of fix 


by five inches, and near 340 yards in length.“ 
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Tuxxx is one circumffunde in filling the drains, attended to 
particularly by farmers, whos are molt ſolicitous to have the work 


well performed, and that is, to contract with their men only 
for digging:and-leaving clean, in oder that the filling may be 
dope: by man: paid Mathe day; as a greater {equity that it 
 fhovid.pe:aechted withoel paſſihle cart; and i pſually-autend- 
edby/theifarmer himſelf; or ſome confidential ſervant. This is 
a rational practice; and werits being followed. Mr. Young of 
Clase ohſarves. in she paper:quotedbeffore, that, It is an in- 
Variable rule with m. Hevert to ſuffer the man who: digs to 

cCauer up the grains, but it as leſt apen for me or my bailiff to 
examine; and then it is well filled up to the ſhoulder with 
wheat - ſtubble, cut and ſtacked for the purpoſe immediately af- 
ber dh harveſt, and a ſmall ſtick or two at the outlet to prevent 
ing being ſtopped by any; external. accident. Laſtiy, With a 
common plough, Lau a. furrom jof the upper ſoil or mould 
upon the drain taking cate mot to tu in any of the dead ſoil 
xaiſed by the land iditch ſpade, vieh ought alwdys 40 be laid 
on che. outſide and ſcauered oner the land. It is right not to 
let the dtains lie open any length of tune, leſt chey get injured 

dy wer ondrodls; my general rule is, to fill them up every day.” 
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foil, depth, price of labour, &c. and theſe circumſtances are ſo 
different, in different diſtricts, and even in different pariſhes, 
that it accounts for the various reports of writers on the ſubject. 
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Tur expenice: of theſe, drains, will of courſe vary with the 


The price in Suffolk to dig and fill two ſpit drains, is 38. 4d. to 


38. 6d. a ſcore rods, without beer. In the following notes of 
Eſſex draining, other rates are mentioned, and alſo the coſt of 
materials uſed in filling, an article lb to. * variations 
with the labour 1 2h; Ih een DOS zus 


Ms. James YOUNG fays,—_* It is not eaſy to aſcertain the price 
of carting the wheat-ſtubble to the place where it will be want- 
ed, and ſtacking it, becauſe the value muſt depend upon the 
diſtance: it is equally difficult to fay what the work of the 
ploughs ought to be valued at; for, though ſeveral acres may be 
drawn out in a day with one plough, yet I never chooſe to do 
above two or three hours work at a time 7 therefore I ſhall leave 


every farmer to fix his on priee upon theſe parts of the buſi- 
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Jo employed they would earn nothing. „ tothe Nr 
D we rei ltgdy nad! 159q28b t 


1 L ray * ehe * land drains Is. 8d., and for filling FRE 
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——_ ſtubble 4d. per ſcore rods, without any beer whatever. 
An active man, uſed to the work. where the ſoil is not ſtony, 
will dig, twenty-three or twenty-four rods in a dN. within 


1 pe a s* . ax | I 4 ; | | i '2 
working hours. Gave is Erd I" 
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4 Tux dare nab the expence, 6-560 is, rug money. A, + will 


pay out of his Pocket for amin an acre « land. will 
ſtand thus: 
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ey 


For cutting and raking together an acre of wheat ſtubble, ge- 
| nerally ſufficient for an acre of drains, -_ L. o 2 0 
Digging eight ſcore rods of drains 0600 13 Ys 
Filling them up with ſtubble, 3 Gn s 8 
Extra work with the common x de, on an average, 
a day's work for a man. And e fi 
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Lon D PETRE . | The value of che work of the TOY 

varies according to different people s method. My general me- 

thod is, to r with a common plough and a pair of horſes, 
Xy 
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neſs, only deſtring him to/ confider,-that- it is work chat wil! 
Vait for a leiſure time, and 5 ** were not 
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ts — Indi Herd ah 38 
which I afterwards plough out wirh a larger plough; arid tliree 


en voller DRAINING un onna 


horſes abreaſt, which will turn a furrow- regubufly abôut TW 


inches deeper than the land is generally ploughed: The ex- 


pence, not reckoning any thing for the maſter, who, I fuppoſe, 
attende and marks out khe ditches is about 18d, per acre, 


ditches a rod 4 part. This method is for fallow; Thie labor 
of digging is 22d of 2 per rod!; and he expenee, per acre, 
of the whole work, is, as near as I can gueſs, on # fallow where 
two ſpits are digged, 4358. 6d. per acre; with the baren and 
one ſpit, about 38. ; on lay, wich the plongb, about 585 ung 
out the plongh, and en about 476: = acre; THY 
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Mx MANI informs the Board, lacs the expence to him is, 
Digging f the drains with the ſmalt or laſt pie bade. per Teore 
Jards, Sw 0M LEH eee PEARLS 20d. to o 24d. | 


Two _ main drainsͤ 2 HT ET to 35. 6d. 
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- Inf this manner the under draining one acre (ne drains at 


one rod apart), including wood, ſtraw, and all other incidental 


charges, amounts to an expence of from 408. to 458. an ACTE;. 


5 a x 4 , 1 5 4 7 
* wt * 3 | 2. od x, 
FN 1 Y 7 * » * 9 3 * Fi hg * * * — 
r ” q = * A 
* , * " 
% 
— 2 —__ - 
FER” - P 
_- 4 Py < 8 n . 
1 8 * —& S Wh va. th. 
4 9 F 
7 - — 
* — * 
PA N 2 — * . 
& "if 
= 
* 


= ” * 1 3 - 
= ” - wo . 
. © 
4 : . : 
* hs n 
- - — 
of — 
: * 
© - , 


— 0 70 
— — 


e eee Aer flag i 82.67 in Ai 49. ag?” | 
; | 


a bee Sig ach ki wt: W bin wet eee i ee 


SEE. XV. Land: 


* 


., 22 % 4 3 6 7 . #4 : 5 w» F 
} * 4 
„i nn 4irdinntts; hs 94 »; H om NAA. 
78 4 1. Die ns. | 
| 3 
0 $a 7 8300?" a 2 RL! 22 EX; 44 main I 15 gh * 8 , rtr tte n GY? In 


OOTY Ribas have beer deviſed of ſaving” the expence 
of materials in the lng of drains. The ſod or pipe drains are 
undoubtedly the Yeaſt expetifive of any, arid may be of conſi- 


derable benefit on ſome foils ; but their duration, and ſafety in 
| ſupporting heavy Cattle or Horſes f in che act of ploughing, cani- 


not be very much depended on, unleſs when the opening is at 
a conſiderable depth from the ſurface, and when the upper 


womma becomes nchuſted, or korms an arch. 7. 
1444-269 i 9. igt! 


* 


TIE chica of executing them. is, by ng * end af a 
e- ge width ſo deep; and then, by taking out the laſt ſpit with 
the na rrow draining ſpade, ' a ſhoulder is left on each-fide,” upon 
lich a ſod br türf, dug in grafs land, is laid, graſs fide down- 
wards, and the mould thrown in over it. 
drains will continue hollow, and conſequently diſcharge well for 
4 great number of years. "The mode of executing ' them has 


been well deſcribed, amd the tools reprefented, by T. B. Bayley, 


Efq. in the valuable Georgical m IS * Dr. Hunter 


- * Octavo Edition, p. 437 . 


It is ſaid that ſuch 
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not be aſcertained, as it is not long ſince the practice was firſt 
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So or turf drains are pretty much in uſe in Gan of the 


northern counties of . where land * are ſcarce. 


* 


e r have been PETS) in 1 ae in 
the ſame-manner, by leaving ſhoulders about a foot and a half 
from the bottom; and laying over theſe croſs pieces of turf or 
peat, cut into lengths of ſixteen inches, and eight or nine inches 
ſquare, which, after they have been dried by expoſure 40 the 
ſun and air, eaſily ſupport the looſe mould that is thrown in 
above them, the thickneſs of which Deng for the moſt . 
from two to three feet. | 5 


- 


How long theſe drains, in ſuch ſoft ſoils, may laſt good, can- 


introduced. 

ANOTHER fimple mode of making pipe drains has been ſucceſs- 
fully attempted ; but it is better calculated for the purpoſe of an 
aqueduct or. conveyance for the water than for drying the ſoil. 


A DRAIN is dug to the neceſſary depth, narrow at bottom, in 


which is laid a ſmooth tree or cylindrical piece of wood, ten or 


twelve feet long, ſix inches diameter at the one end, and five at 
the other, having a ring faſtened in the thickeſt end. After 

ſtrewing a little ſand upon the upper fide of the tree, the clay 
or tougheſt part of the contents of the trench are firſt thrown 
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in upon it, and then the remainder, which is trod firmly down. 
By means of the ring and a rope through it, the tree is drawn 
out to within a foot or two of tlie ſmall or hinder end, and the | 

fame. operation repeated. A. gentleman who has tried this ex- FE | 

h 22 ſays, \ This clay pipe has conducted a ſmall rill of | 

water a conſiderable way under ground for more than * 
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on e apſiures- a very 8 mode of 4 carrying. of 3 
face water, by means of a ſtrong: common plough, may be ef- 


fected in this manner: after turning up furrows through the 
hollow parts of the field where the water is apt to ſtagnate, let a 
man with a ſpade pare off the looſe ſoil, leaving the inverted 
higk z this done, let him 


fo or graſſy fide about three inches t 
turn over the ſod into-the.furrow, graſs fide up. By this, a ca- 
nal-or opening of three or four inches will be left in the bottom 
of the furrow, ſufficient to diſcharge a conſiderable quantity . S 
water, which will readily ſubſide i into it. 


A GREAT extent at ground may Has be gone over in this 6s 
ways and when the furrows choke or grow up, the ſame opera- 
tion can be repeated at very little expence. This i is peculiarly . 
adapted for ſheep paſtures injured by ſurface water. 
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Tur Curatäbn of Hollow drams will necelfarily depend en 
the nature of the materials with which they are filled! and in 
ſome meaſure on the quality of the ſoil; as certain ſpecies of 


land have the power of preſerving wood or other FRONTY ma- 


terials n longer * venere e eee bs eee 
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10550 laſt an accidental cauſes impede the flowing of che 
water, and may laſt for ever. Wood, periſhes in certain pe- 
riods; but it does n follow that the drains fhotild ſtop. 3 
the earth arches, the water will neceſſarily continue to flo, 
which is found to be the caſe when wood, ſtraw,” and ſtubble 
are rotten and gone. Drains that have been filled with buſhes 
and ſtraw (both which were rotten), have been obferved to run 


— 


well forty yu after making. 


Ox this fabiee. Mr. Young of Clare obſerves, I have ne- 
ver been able to aſcertain the duration of the ſtubble with any 
degree of exactneſs, neither have J ever drained a field a ſecond 
time, but a drain will ſometimes be ſtopped by cartin g on the 
land i in the wet, or ſome other accidental cauſe; in which caſe, 


as ſoon as it is s diſcovered by the wetneſs of the place, my Prac- 
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— olive. more frelk drains-in diESent: directions 


to the old ones, and I have many times obſerved old drains, 
when: cut acroſs, though chere was not the leaſt appearance of 


Porous earth, at once run fnaly, or, . to a workmen's 
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Draineesf er. Jon) Beads Sile 55 means ny” Ofen FOR and the 
ö Proper Formation of Ridge and Furrow. 


Ir has already been hinted in Section IV. that, on ſome ſoils 
where: the ſurface. is very retentive, no number of covered 
drains can ene nen in eee e 
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f Fl mall of aa central counties of England, and alſo in Flan- 
ders, the general mode of drying land is, by plbughing it up in 


high and broad ridges, from twenty to-thirty, and even forty feet 
wide, with the centre or crown three or four feet higher than 
Y 
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any vegetable ſubſtance remaining in them, but full of looſe 
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he furrows. The ſueteſtful practice of theFlemings ſhows dearly 


how effeQive this method is when well exdcvted; for? by utten- 
tively keeping the futrows perfectly free from water; the land fs 
kept in ſo dry a ſtate, that all forts of crops A6uirith/rembriibly 
well: But in England, the ſame obſervation) would not he juſt, 
for want of the ſame attention to this mode of practice In 
many inſtances, the furrows are not properly directed nor pro- 


perly deepened, and the ridges too flat, by which the water ſtag- 


nates in the hollows, and of courſe renders that part of che field 
worſe than loſt. This bad management has brought the me- 
thod itſelf intò ſuch diſeredit, chat, in many places, they have ; 
been levelling their ridges at conſiderable expence, in order. to 
adopt ſome other method of draiming; an operation which, on 


clay ſoils, is certainly very imprudent; for when the ridges are 


well rounded, not too high, and the furrows kept open and per- 
fectly free from retaining water, it muſt be eſteemed, for land of 


a very retentive ſurface, an excellent mode * — or for | 
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Moch has been written againſt tigh ridges, but not with due 
conſideration of their propriety in ſuch lands; they have been 
applied on dry loams moſt abſurdly ; and from being perhaps a 
cuſtom in that part of the country, no diſcrimination has been 
made: But their being improper in ſome caſes, and ill managed 
in others, affords no juſt argument againſt _ when well 


adapted to the ſoil and wetneſs of climate, 


- 
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-T ux, prove of great nenen united with either 
oper ſurface cuts or hollow drains, as will appear from the fol · 
loing information that has been tranſmitted to the Board of 
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3 — a CO in Leiceſterſhire, _ unit- 
ed ini this manner the ridge method, and hollow drains in the 


en with a ſucceſs * renders his account n 
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| * to ten inches deep; red clay at the bottom, and in ſome. | 


places gravel, which throws the water upon the ſurface of the 
land; which ſoil we find not eaſily drained by croſs cuts, but 
requires hollow drains to be made i in the furrows of the ridges, 
which are made from five to ten yards broad. Their height 


varies; for ſummer corn we raiſe them ſix inches, but for win- 


ter crops twelve at the crown, above the bottom of the furrows. 
The hollow drains are thus dug: In turf ground, make the 


drain fifteen inches wide, and two feet deep, going down ſlop- 
ing. Firſt take a ſpade and cut the turf: out, then make uſe of 
another tool, made on purpoſe, ſomething like a cheeſe-taſter ; 
at the head, where the man ſets his foot, is ſeven inches wide, 
going narrower downwards to the length of ſixteen inches, with 

which he digs out the other materials, whether it be ſand; gra- 
Vel, or day. If clay, they cut four inches deeper in the middle, 

at the bottom of the drain, and four inches wide, leaving ti two 
Y ij 
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indher-oa esch Rde, or e eee — 
turf, which is laid flat upon it, with the graſs downwards; then 


b fill it up again. If the land is of a mixed ſoil, ſuch as ſand, gra- 
vel, &c., it muſt be made with thorns or elm boughs, trarapleil 


down, and the turf laid upon them as before, cloſe to the ſides of 
the drain, fo that it makes as it were a wall; but where flab, 
ſlate, or ſtone can be had, it is ſtill firmer. The bottom of the 
drain is about four inches wide, and workmen have a tool 
made the ſame way as a hoe, or in form of the letter L, with a 
half round at the bottom, to ſcoop out the ſmall particles of 
earth that will remain at the bottom of the drain. How long 


they will laſt good is unknown; but I can anſwer far fifteen 


years, and expect them to endure a much longer time even 


filed with buſhes : and the improvement may, upon an ave- 


rage, be eſtimated at one fourth increaſe in the crops.” 


Taz mode of ig | e eroſs eee, e 
land in the Carſe of Gowrie, Perthſhire, is particularly deſcribed 
in the following valuable communication, by . een 
Eſq. of Caſtle Hontiy i in that county. 


As > ala FA perſeatly impervious to water, ſurface draining is 
the only means by which this ſpecies. of improvement can be 
accompliſhed ; ; and all over the Carſe of Gowrie this operation 
18 extremely ſimple. There are certain large common drains, 
which paſs througly the diftrid i in different directions, ſufficient- 


Iy eapacious to bc needed — the 
anches Ghich furround them, and of ſuch a level as to n 
clear off, and to empty cheir oontents into the river Tay. There 

are alſo ditches which ſurround every farm, or paſs through. 
them, as their fituation may require, but in ſuch manner as to 
communicate with every field upon the farm. Theſe ditches 
are made from two to four feet wide at top, and from one and 
a half to one foot at the bottom, a ſhape which prevents their 
ſides from falling in; but even then they muſt be cleanſed and 
ſcoured every year, at a conſiderable expence. If the fields be 
of an uniform level ſurface; the common furrows between the 
ridges, provided they be ſufficiently deepened at their extremi- 
ties, will ſerve to lay the grounds dry; but as it ſeldom happens 
that any field is ſo completely free of inequalities, the laſt ope- 
ration, after it is ſown and harrowed in, is to draw a furrow with 
the plough through every hollow in the field, which lie in ſuch 
a direction that it can be guided through them ſo as to make a 
free communication with any of the ditches which ſurround the 
farm, or with any of the furrows between the ridges, which may 
ſerve as a conductor to carry the water off to the ſurrounding 
ditches. When this tract is once opened with the plough, it is 
widened, cleared out, and ſo ſhaped with the ſpade, that it may run 


no riſk of filling up. Its width from 6 inches to a foot, according 


to its depth, which muſt depend upon the level of the field; but 
the breadth of a ſpade at bottom is a good general rule. It fre- 
quently happens that there are inequalities in ſeveral parts of the 


6 


/ 
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* ſame field, which do not extend acroſs it, or which do hot paſs 
through it in any di rection that a plaugh can follow g but 
which may extend over two ridges, or one ridge, or even part 
of a ridge. Such require an open communication to be made 
with any furrow which may ſerve as a conductor to carry off 
the water, which are always made with the ſpade. All theſe 
open communications are here called o, and to keep them 
perfectly clear, is a very eſſential part of every Carſe farmer's; 
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IT is as yet a general practice in the Carſe to have head 
ridges, as they are called, at the two extremities of each field, 
i. e. the riſing ground upon which the plough turns is lid up f 
in the ſhape of a tranſverſe ridge, higher in the middle and 
falling off at each fide; ſo that a 644 is made in the cuurſe of 
the inner furrow, with which the whole furrows between the 
longitudinal ridges communicate, and into which they pour all 
their ſurface water, which is carried off by ſimilar 6.448, or open 
ings, cut through the head ridges at convenient diſtances, and 
by which the whole is emptied into the adjoining ditches, andi 
by them into the main drain. 4 


IT 1s ſuppoſed, that it would be a much better plan, inſtead 
of forming head ridges as above deſcribed, to lay the earth up 
to the ends of the longitudinal ridges, uniformly, which could 
eaſily be done, with a little more trouble, by returning with 


— SOS 
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an empty plough. There would then be no doth between. 
the longitudinal and tranſyerſe xidges ges; of courſe no occaſion 
for a 644 ; and by cutting fairly ho gh the head ridges oppo- 
ſite to every longitudinal furro, a fret paſſage would be gi- 
ven to the ſurface water from the whole field to the adjoining | 
-ditch;! uy courſe” che "draining be more complete. 
MHH ne Haid xd bling [0997 21 en 9951114 10 
8 ee e experienced Carſe farmer will take care 
that his grounds are carefully ploughed; that the land is laid 
up equally, that no inequalities are left fo as to hold water: 
That the ridges are properly rounded; neither too high nor too 
low, but as near as poſſible to the ſection of a large circle; by 
which the ſurface water will cafily drain off without lodging ; 
and while the crowns are not too much enriched, nor the fur- 
rows impoveriſhed, the whole will be made equally fertile, dry 
and prolific” and not unfrequently/ be acceſſible to the plough 
enn, mn e. the ann, of the 
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* Fon Clay Sails injured by Surface Water: „ 
9 A Ney ods; mort 1 Sn oH 1957 | 
Tus following re draining clay ſoils, wet from rain 
or ſurface water, has been practiſed by Sir Henry Fletcher, _ 
a 22 of 4 n mmm 
0k 4 21} z(4 9162 9T6E 2DIvoty eat Jarl! 
* upper foil, or ; that th ts 2908s" 8 four to ten 
inches deep, and of good quality; but being in a mountainous 
part of the country, and near the ſea, a great quantity of rain 
fell, which always kept the upper ſoil full, of water, and pro- 
duced a very coarſe graſs, not worth more than 3s. an acre. 
The ſubſtratum of clay was of very great depth. The mode 
he firſt purſued, and which: proved too expenſive, was the com- 
mon one of the country; the drains twenty inches to two feet 
wide and deep, ſquare, and filled up promiſcuquſſy with quar- 
ried ſtones to within nine inches of the furface. The quantity 
of ſtones thus requiſite was ſo great, that the” quarrying and 
' diſtant cartage came abundantly too high; ſo that the total ex- 
pence did not amount to leſs than 37d. or 4d. per yard, and by 
the acre to 10l. To leflen ſo heavy an expence, he changed 
the method to that which he has followed for many years, viz. 
On graſs land he digs twenty-two inches deep; the firſt ſpit is 
of the turf, which is dug carefully out, and preſerved unbroken, 
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e 8 ons. fide fake] WT. np 4 very 
ſtrong ſpade, eighteen inches long, fix inches wide at top; and 
two at the bottom, he digs a ſpit in the clay, which the men 
ſpread About the land vn the de of the drain oppoſite to where 
the turfs were laid, is fit as poffible from the dtein, ſo as none 
may get in agu. N ſp tö cher but tHe fragnients in the 
bottom follows, which are alſo ſpread in like manner. They 
are then ready for filling; and it doing this, he takes thtee 
ſtottes of #thih Mit orf, twö of lick art placed againſt the 
fides of the dritt, meeting ar Botton; and the” third caps che 
6ther two, ds fepreſentedd by NS g in the Hate of Sections. 
Thus a hol triangular ſpice is leſt tõ convey the water, which 
is futhect to 10 neciderits that can Efl it bp, or impede the cur- 
rent. Stories Mä zs Sk" desper in lie Sroutick; bid, in che 
common method, this frequently cafe ſtoppages by their be- 
ing partly buried in the clay; but the triangle, when it ſub- 
fids, docs it fegulatly, and keeps its form and paſſage for the 
Vater cleft; One cart Ibadf of ftbhet, in this way, will do a 
evtiſiderable fetrgth' 6f Walt. They are Cakfefully laid down 
by the fide of the cut Mt A Hove br buſtet ; and if there ate 
dy null fefüſk ſtotietf left on the ground after the drain is fer, 
dey are rlirdwm in tbove. Tie Notteb being thüs fixed, che 
ſods are laid on them with the graſs ſide downwards, ne. none 
of the clay uſed in fling b SH; ,vongq 2417 i (LOTT 
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Fun expence is a halfpenny par yard, the men earning os 
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* is always, neceſſary to furvqy them twice; firſt,, hen che 
arains, are oꝑened, to ſec it; they. are of the praper depth {& 
* ne ſtones are. ſet before the ſod is laid in: 
Si i baöiqt Guis vis din wollt mord 
As md to. ).the diſtance, neceſlary. from drain to drain, Sir 
Henry tried them at ten yards ; but the . ſpaces int the middle 
between them were not. ſufficiently, drained. At five yards. aſun- 
der 2 were hn ae in. * moſt retentive alla ; at. 


cure any ee if more . woods. funger, f Nan 
made in this manner, give, after man) ears, no gn, of failing, 
and will rea laſh for a very long Reriod- enn ro ara 
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Tur | Eogliſ acre being, four.thouſapd eight avid x _ 8 
ty daun yards, the neareſt Lqyare of, chat is * ae a * 


partes each, which At. a args rol 1, 98. bn mr | 
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WEN a is the price, the bel are © half a E de 
further off, allowance muſt be made for the extra cartage; 
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allowance i is likewiſe made. | | e 
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le dhe (rd, 1 Babe mentioned ſom e of che allvantages 


chat atiſe fro m a proper d drainage of He and allo, what further 
benefit n may 'be Uerived; from the Principles of Mr. Elkington- $ 


Sem being applied to other uſeful purpoſes.” Here, I ſhall 


only add a few öblercätions communicated to he Board « on this 
«aha RA Sil: gor, io nl Dec 7 2347 
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1 or all the improvements by Which intelligent huſbandry has 
advanced the value of land, to the equal benefit of the owner, 
becupier, and to the public, there © is not perhaps another from 


which ſo many advantages haye been derived, at 15 moderate an 
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Sons that are wet from ſpring or from rain water, are equal- 


ly unproductive e, till Jaid ary. Seaſons of tillage are loſt, if the 
land is in an arable ſtate *, and in very wet years, its produce 1 is 
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* Tar the ancient Romans were ſenſible of this, and that wet land was fit nei- 
ther for being ploughed, harrowed, nor planted, Columella obſerves, © Ne lutoſus 


when the ground turns out ſton DYs hard and ill to dig, a farther | 


ce — tO 


» _ - 


* —_—— — . §—ð⏑⁸r 7rÜ . __ 8 
— — 


— — 


— a0 $9 oo 


=, —— — nw ELSE w — 2. rr „ — 
= = - w — — 
* 


ä — 


280 | OB OL LOW DRAINING I x. 


ſcanty IO TY ; va hen» WELL DRAINED, all PEE 2 
tions of good huſbandry are attended with benefteial San 
quences, and take full effect. The farmer thrives on the ſame 
farm on which his predeceſſor was ruined ! Of its effects on 
graſs land, Lord Petre obſerves, char, The land, after drain- 
ing, not being ſo much chilled by the long continuance of the 
winter water on the ſurface, produces earlier vegetation in the 
ſpring; the graſs i is rendered of a better ] kind ; 5 the white glo- | 
ver is encquraged,, which ſeldora fails in Eſſex and in Hertford- 
ſhire to chequer me LAN D-DITCRED fields with its ſweet appears 
ance.” And again, * Tillage land i 1s much more managęable, 
it dries, gradually and early in the ſpring; t the bad effects of 
land being catched full of water, when the alrking winds i in 
March ſuddenly harden the ſurface of wet grounds, is prevent- 
ed, and the earth breaks kindly Hy . This in a ſhort tims alters the 
very nature of the foil; 3. the wards and, gralles change their co 
lour; every plant that grows loſes the appearance of rankneſs * 
the corn increaſes in quantity and weight; and every- benefit 
a farmer can wiſh, is more or leſs the conſequence of this firſt 


of all improvements, in proportion as the ſoil draws well or ill.“ 


RESPECTING the r e of the practice on arable 
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ager 8 quæ hmofa verfentur arva toto anno definunt poſſe trace" 
tari; nec ſunt habilia ſementi, n tb dad 
| | Col. Lib. II. cap. iv. 
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farmer to expect his return the firſt crop. I believe I have 
known ſome particular piece that has repaid the expence in two 
crops. It certainly is a very beneficial improvement to the 
farmer.”” 


half the value of the land.” 


In ſpeaking of the improvements in the county of Eſſex, Mr. 
Vancouver has the following remark on the importance of 
draining. © There is no improvement to which the heavy land 
huſbandry of this county owes ſo much, as to the fortunate in- 


troduCtion and continuance of the practice of hollow draining. 


The means of mehoration, and the conſequent: ſources of fer- 
tility thenee derived from the ſoil, over and above what it for- 


| merly yielded, are not more important and valuable i in the pre- - 


ſent day, than permanent and. precious, as they muſt prove in 


their conſequences hereafter. The few inſtances of invincible. - 


Has, 6 ens) Au de eise ser tand ce 
ing, in, we eun plough earlier in the ſpring; aid later i the hu- 
tumm; and it certainly mak es the land tile eaſſer, and the kund 
can be kept clean with leſs expence ; but it is too much for th 


Mr. YouxG of Clare ſays, I have a field that uſed to be ſo - 
wet and poachy in the winter; as not to be able to bear the 
weight of a ſheep; I land-drained and fallowed it; then ſowed 
it with wheat, without any manure, and had a crop equal to 
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| ny \ 182 or HOLLOW DRAINING IN GENERAL. _— 
1 | blindneſs to the beneficial effects of this excellent practice, go 
if no farther than to prove, chat where the work is not properly. 
1g executed, it never ceaſes to fail in producing the deſired ef- 
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CONCLUSION. 


T nave thus endeavoured to explain, in as preciſe and explicit 
a manner as the nature of the ſubject would permit, the various 
eircumſtances and data, on which the Art of Draining Land is 
Wand together with the manner of its application in differ- 
ent caſes, and ſuch directions as 1 hope will enable the 1 9228 
farmer to Profit by the diſcovery. 


It will afford me the moſt laſting ſatisfaction, if this Account is 
found materially to contribute, in extending the knowledge and 


practice of an art, of ſuch general importance, and ſo likely to 


promote the intereſt of the farmer, and of the public in ge- 


neral;. 
EDINBURGH; . q | 
Seßt. 1.5, 1797. ; For JOHN: JOHNSTONE, 
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